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METROPOLITAN WATER- BOARD. 



To the Honorable the Senate and House of Representatives of the Commonwealth of 

Massachusetts in General Court assembled. 

The Metropolitan Water Board, established under the provisions 
of chapter 488 of the Acts of the year 1895, respectfully submits 
its 

FOURTH ANNUAL REPORT, 

being a report of the work and operations of the Board for the 
year 1898. 

I. Organization. 

(7) Administration, 

Henry P. Walcott, M.D., whose term of service expired, was reap- 
pointed a member of the Board for the term of three years, beginning 
with the first Monday in May, 1898 ; and the Board has continued 
as follows : Henry H. Sprague, chairman, Wilmot R. Evans and 
Henry P. Walcott, M.D. William N. Davenport has continued as 
the secretary of the Board, and has acted as its executive oflScer ; and 
Alfred F. Bridgman has also continued as auditor and accountant. 

There has been a slight increase in the number of employes in 
the administration department, and the office force now comprises a 
book-keeper, an assistant book-keeper, an assistant in auditing, a 
paymaster, three stenographers, two messengers and a janitor. 

The addition of a stenographer and messenger has not, however, 
been commensurate with the increase in the amount of work re- 
quired in the department. The assumption of the operation of the 
water works acquired from the city of Boston and the beginning of 
the maintenance of the works constructed by the Board have added 
largely to the accounts and pay rolls to be kept by the auditor, and 
have involved many additional details in labor. 

The duties of the secretary, as the executive officer of the Board, 
have likewise much increased. He has been called upon to take 
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part not only in negotiations for the purchase of lands and in the 
settlement of damages for lands taken by the Board, but also in the 
investigation of many claims which have been brought for damages 
to business in West Boylston, Boylston and Sterling, and for loss 
of wages by employes, in West Boylston, whose employment has 
been taken away by the operations of the Board. The secretary 
has likewise been called upon to represent the Board in hearings 
and conferences at the State House, and also before boards and com- 
mittees in the different towns where the operations of the Board are 
carried on. 

(2) Engineering Department. 

The engineering department, comprising both the construction 
of new works and the maintenance of the works of water supply, 
has been under the direction of Frederic P. Stearns, the chief 
engineer. 

The principal engineers in service have been as follows : — 

Chief Engineer^ Frederic P. Stearns. 

Consulting Engineers^ Joseph P. Davis, Alphonse Fteley. 

Engineer of Distribution Department, Dexter Brackett. 

Engineer of Sudbury Department, Desmond FitzGerald. 

Engineer of Dam and Aqueduct Department, Thomas F. Richardson. 

Engineer of Reservoir Department, Hiram A. Miller. 

Principal Office Assistant, Reuben Shirreffs. 

Hiram F. Mills of Lawrence has acted during the year as a con- 
sulting engineer in the matter of the construction of the North Dike 
connected with the Wachusett Reservoir at Clinton. 

There have also been employed during the year in the engineer- 
ing force the following : — 

Department engineers, 4 

Assistant engineers, 29 

Draftsmen, 23 

Engineering assistants, 103 

Inspectors, 13 

Foremen, 1 

Clerks, 4 

Stenographers, .9 

Messengers, 4 

A total of 190 
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The maximum number employed at an}- one time was 165. 

Beside the engineers who have been detailed for purposes of in- 
spection of work, other inspectors, over pipe-making, pipe-laying, 
machinery, masonry and earthwork, have been employed, to the 
maximum number of 19. 

Laborers have been emplo\"ed, under the charge of foremen and 
under the general direction of the engineers, for the construction of 
a temporary dam and conduit at Clinton, for the clearing of portions 
of the land comprised within the limits of the Wachusett Reservoir, 
for the making of borings at the location of the dikes, for the com- 
pletion of the embankments and the improvement of the lands along 
the Wachusett Aqueduct, for the digging of drainage ditehes in 
swamps and for work at the pipe yards, in various numbers accord- 
ing to the requirements from time to time, the maximum number at 
any one time being 291. 

Beside those who have been employed in the work of construc- 
tion, a considerable maintenance force has been employed. The 
organization at the end of the year included, beside engineers, 
employes as follows: dam and aqueduct department, 11; Sudbury 
department, including Sudbury Reservoir, Lake Cochituate and the 
Sudbury and Cochituate aqueducts, 50 ; distribution department, 
including pumping stations, pipe lines and reservoirs, 60 ; a total 
maintenance force of 121. 

Special engineers, experts, appraisers and others have been em- 
ployed from time to time in various branches of investigation and 
service. 

There have also been employed by the contractors, in the difler- 
ent works of construction carried on, considerable numbers of men, 
the largest number at one time beins: 1,264. 

The detailed report of the doings of the engineering department 
is contained in the report of the chief engineer. 

(3) Conveyancing Department . 

Alfred C. Vinton has continued in the supervision of the con- 
veyancing department, with George D. Bigelow as assistant convey- 
ancer. In the main office there have been regularly employed, in 
addition. Miss Alline E. Marcy, title examiner, and two stenogra- 
phers and typewriters. Others have occasionally been employed 
for special work, as the demand has made necessary. 
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During the earlier part of the year Charles T. Davis continued as 
the chief examiner of titles, in charge of the branch office at the 
Worcester Registry of Deeds. When he entered upon his duties as 
one of the judges of the new court of registration, the office was 
placed in charge of Miss Celia M. Tibbetts, who had previously 
been the chief conveyancing clerk in that office, subject to the more 
immediate supervision of the assistant conveyancer from the Boston 
office. Two conveyancing clerks, a stenographer and a messenger 
have also been employed, under the charge of Miss Tibbetts. 

The preliminary work in the Registry of Deeds at Worcester for 
the examination of the titles of lands in the Wachusett basin was 
substantially completed early in the year. During the remainder 
of the year that office has been engaged in the completion of the 
abstracts of title and in making reports for settlements of titles in 
the Wachusett basin; and also in examination of titles to addi- 
tional tracts of land needed for the new sewer line to be completed 
in Clinton, and for the pumping station and the filtration beds 
which are to form a part of the Clinton Sewerage System ; of the 
titles for the Crane Swamp improvement, undertaken in order to 
preserve the purity of the water flowing into the Sudbury Reser- 
voir; and the titles to additional tracts, principally in Lancaster 
and Clinton, needed for roads, cemetery and other like purposes. 
This work was greatly facilitated by the efficiency of the chief 
examiner, Mr. Davis. 

Complete titles to the number of 164 have been finished and 
reported upon during the year, in addition to a large amount of 
miscellaneous work. Beside performing the work required in the 
settlement for titles in the Worcester district, the force at that 
registry is to be continued upon the preparation of such data as is 
needed for satisfactory information relative to the ownership of 
estates which may be entitled to damages on account of depreciation 
in value, but which are not taken for the purposes of the work. 
There are about three hundred estates outside of the limits of the 
proposed reservoir embraced in the district from which such claims 
may be made. 

The Boston office, which is required to pass upon the titles, to 
do the work necessary for the perfection of titles and to prepare the 
necessary instruments, has acted upon 113 settlements with land 
owners during the year. These settlements have covered 165 titles, 
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many of which have, however, covered several original titles uniting 
in a single title at a later date. 

During the year the department has drafted, including the takings 
of January 1, 1898, 18 instruments of takings of lands under the 
right of eminent domain. These takings embraced parcels in the 
counties of Worcester, Middlesex, Norfolk and Suffolk, and not 
only lands taken in fee, but also various other rights and easements 
in lands, and also the waters of the South Branch of the Nashua 
River, of Sandy Pond and of a part of Coachlace Pond, with the 
waters of their various tributaries. 

The conveyancing department has, in addition, been called upon 
to draft various releases of rights and damages and other agreements 
with parties in relation to real estate, and the necessary instruments 
for the location of new highways, one to take the place of the River 
Road in Clinton and Boylston at the south of the new reservoir, 
and another to extend from Clinton through Sterling to West Boyl- 
ston upon the north side of the reservoir, and for the discontinuance 
of portions of the two existing roads. 

The department has also been called upon to furnish to the At- 
torney-General considerable reports for assistance in the suits in 
court in which petitions for damages have been brought, and also 
to furnish a good deal of miscellaneous information to the engineers 
for their guidance in the various parts of their work. 

{4) Police. 

The completion of the Sudbury Reservoir and of the Wachusett 
Aqueduct has enabled the Board to diminish to a considerable 
extent the number of officers employed for the police protection of 
the localities in which the operations of the Board have been carried 
on. During the early part of the year there was employed a maxi- 
mum number of 15 officers in Southborough and of 9 in Marl- 
borough, and also 8 officers were employed in Berlin and 7 in 
Northborough. 

The police service in Berlin and Northborough was terminated on 
March 1, 1898, the force in Southborough was discharged on June 
25, 1898, and the police stations maintained in South Berlin and in 
Fayville were given up. Owing to the work which had to be per- 
formed in the northern part of the Sudbury Reservoir for its final 
completion, the police force in Marlborough was continued until 
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December 1, 1898. The force in Clinton has been increased from 
5 to 6 men, and these officers are under the control of the chief of 
police of that town. 

Frank H. Baldwin, who is also a deputy sheriff for the county of 
Worcester, has continued to act as the chief officer of the Board in 
the towns of Boylston, West Boylston and Sterling ; and he has, 
in addition, a general oversight and care of the property of the 
Board in these towns, as well as in the town of Clinton. He has 
the assistance of one officer in West Boylston, who has charge of 
the police station on Clarendon Street, which has been maintained 
as the general station for the Wachusett Reservoir district. 

The expenditures for the police protection which has been afforded 
to the various portions of the district, in accordance with the require- 
ments of the Metropolitan Water Act, chiefly in the region of the 
Sudbury Reservoir and the Wachusett Aqueduct, have amounted 
during the past year to $13,104.91, and to a total since the year 
1895 of $73,462.92. 

Although so many officers have been supplied, a considerably 
larger number has been called for by several of the towns in which 
work has been carried on than the Board felt that it would be justi- 
fied in furnishing. No serious cases of disturbance have occurred, 
and it is believed that the various districts in which workmen have 
been employed have not been greatly disturbed or discoinmoded by 
the laborers. The various gangs of workmen have been generally 
kept in good order and discipline, and the number of arrests, which 
may be taken as indicative of the amount of disorder, has not 
exceeded the average in other communities of the State subject to 
normal conditions. 

(5) Offices and Buildings. 

The interests of the Board have required, in addition to the 
original quarters at No. 3 Mt. Vernon Street, the adjoining build- 
ing. No. 2 Mt. Vernon Street ; and both these entire buildings are 
now occupied for the work of the administration, and of the con- 
veyancing and engineering departments. The floor space which is 
in use comprises an area of 18,200 square feet. These buildings, 
which belong to the Commonwealth, are devoted to the service of 
the Board by order of the Governor and Council, and afford ac- 
commodations better adapted to its needs than can be secured else- 



1899.] . PUBLIC DOCUMENT — No. 57.. 11 

where outside of the State House, in which there is no room left 
for this department of State work. Beside affording so great a 
space, the buildings are most desirably situated for light and air, 
being open both in front and rear on quiet streets ; and their pecul- 
iar situation is such that, though there is lack of their being fire- 
proof, there is little danger of destruction or great injury by fire. 
It seems almost impossible that quarters of equal capacity and 
adequate to the requirements of the work could be obtained in such 
proximity to the State House, and to obtain such quarters outside 
of the State properties would require the annual expenditure of a 
large sum of money, and would very considerably increase the cur- 
rent expenses of the Metropolitan Water District, for which the 
Commonwealth has undertaken to act as trustee. 

A small room is still retained in Worcester, near the Registry of 
Deeds, for the use of the title examiners in Worcester County. 

The engineering forces of the dam and aqueduct department and 
of the reservoir department, which have their headquarters at 
Clinton, are well accommodated in the spacious and substantially 
fireproof building which was erected by the Board, and which has 
admirably served the purposes of its construction. 

A branch office of the engineering department engaged in con- 
struction of the Wachusett Reservoir has been maintained in West 
Boylston, and another has been opened near the location of the 
North Dike in Clinton. The offices formerly maintained at North- 
borough and at the Sudbury Dam at Southborough for construction 
work have been continued. 

The pipe yards in Brighton and at Forest Hills have continued 
to be maintained throughout the year; but those at Edgeworth in 
Maiden and on Park Street in Somerville have been given up. To 
take the place of the pipe yards discontinued, a lot at the corner of 
Myrtle Street and Amaranth Avenue, in Medford, has been pur- 
chased for use as a permanent pipe yard, and as the headquarters of 
the distribution department for the Northern Metropolitan Water 
District. The lot purchased embraces an area of 91,276 square 
feet, and is situated near the Glenwood station of the Boston & 
Maine Railroad, and a side track is laid from the railroad into the 
yard. Plans are in process of preparation for the erection of a 
brick building in the new yard, to be used as an office, shop and 
stable for the department. 
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Beside the pumping stations at Chestnut Hill and at Spot Pond, 
in the service of the maintenance department, and the Mystic pump- 
ing station, which is now out of service, a small branch office is 
maintained at South Framingham; and in connection with the 
various reservoirs there are dwelling-houses with stables belonging 
to the Board and occupied by those respectively in charge. 



n. Work of Construction. 

(i) Wachusett Dam and Reservoir. 

Considerable work has been accomplished toward the construction 
of the Wachusett Reservoir, although much of this work has still 
been of a preliminary nature. The field work of the engineering 
service has been substantially completed, final sectional plans have 
to a considerable extent been finished, and a beginning has been 
made in marking by stone bounds the actual margins of the reser- 
voir lands. 

The Board has, through the completion of the surveys and plans, 
been enabled to make takings for the reservoir of about 2,955 acres 
of land at the Clinton or easterly end, where the actual work of 
construction is begun. The greater part of the land so taken had 
already been purchased by the Board, so that but little of it re- 
mained in the possession of the former owners. A considerable 
portion of this, as well as of the remainder of the land which has 
been purchased, has been cleared by the removal of the wood and 
timber and the burning of the brush, and many of the buildings 
have been removed or torn down. 

A section of the new road which is to take the place of the River 
Road between Clinton and Boylston, located in Boylston, had, with 
the exception of the surfacing, been finished before the beginning 
of the year ; and the remainder of the road, extending eai^terly to 
the bridge near the Lancaster Mills in Clinton, has also, with the 
same exception, been constructed. The latter section was especially 
difficult and expensive, on account of the desirability of mitigating 
as much as possible the steepness of the grade at the start of the 
road in Clinton. The two portions of the road have a total length 
of about 3 miles, and connect the town of Clinton with Boylston 
Centre. 
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Plans are making for the extension of this road along the south- 
erly side of the reservoir to West Boylston. In determining the 
location of the road at the most southwesterly portion of the pro- 
posed reservoir, the Board believed that it was expedient that the 
location should follow substantially the margin of the reservoir, as 
originally recommended by the State Board of Health. It was, 
however, unable to agree with the County Commissioners of Worces- 
ter County, to whom it was provided, by the Metropolitan Water 
Act, that the matter should be referred, the commissioners being of 
the opinion that the road should be extended through the reservoir 
substantially along the line of the present Dover Road, so-called, 
leading from Boylston Centre to West Boylston. Inasmuch as the 
Board deemed that the building of a deep embankment across the 
reservoir, with the culvert required, would not only involve a 
serious annual burden to the town of Boylston for maintenance, but 
would also entail for construction an unreasonable expenditure on 
the part of the Commonwealth, nearly equal in amount to one-half 
of the valuation of the town of Boylston, and, moreover, that the 
route fevored by the commissioners would better accommodate 
even a less number of people than the proposed marginal road, it 
has applied, under the terms of the Act, to the Highway Commis- 
sion of the Commonwealth, to adjudicate finally upon the matter. 

Work has also been begun in the construction of the road which 
is to extend along or near the North Dike, upon the northerly side 
of the reservoir, from Clinton to West Boylston and Sterling, and 
is to take the place of other roads which will be submerged. 

A considerable beginning has been made in the construction 
of the North Dike, which is to be built northwestward of the 
main dam. A dike has been built through Coachlace Pond, and 
Sandy Pond has been drawn down ; a part of the trench, which is to 
be cut along the line of the North Dike and filled with impervious 
material, has been dug ; and a considerable portion of the bed of the 
railway, which will have to be constructed in order to transfer the 
large portion of the surface soil to the North Dike, has been com- 
pleted ; so that it is felt that a substantial and successful beginning 
has been made in the construction of the great reservoir. 

Owing to the necessity which had arisen for taking the whole of 
the St. John's Catholic Cemetery in Clinton, and the consequent 
occasion which arises for the removal of all the bodies which are 
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there deposited, the Board entered into an agreement with the Right 
Reverend Thomas D. Beaven, the Roman Catholic Bishop of Spring- 
field, who is the owner in fee of the cemetery, and the St. John's 
Catholic Cemetery Association, by which it was provided that a 
tract of land should be acquired in the southerly part of Lancaster, 
In which the bodies shall be deposited, and that the work of removal 
shall be carried on by the Cemetery Association. It is provided by 
the agreement that instalments shall be paid as the work proceeds ; 
and that, upon the removal therefrom of all the bodies and struct- 
ures now contained in the present cemetery, and the conveyance of 
the land to the Commonwealth, free from all claims arising against 
the Board or the Commonwealth, the Board will pay to the Bishop 
and the Association the balance of the amount of $92,500 not pre- 
viously advanced. Satisfactory preparations have been made at the 
new ground for the receiving of the bodies, and it is expected that 
the proper arrangements will be made so that the actual work of 
removal can begin as early as the season will allow. The Board 
entered into this arrangement with the desire and belief that by 
means of it the people of Clinton will obtain the most satisfactory 
place of burial for the remains of their dead, and that the delicate 
and responsible work of removal will be effected in a proper and 
satisfactory manner by those most interested in the result. 

The work of making investigations and studies for the construc- 
tion of the Wachusett Dam has been continued throughout the year, 
and it was hoped that the active constiniction could be begun with 
the beginning of the present season. It has, however, been found 
impossible to complete plans and specifications and to begin actual 
work in the earlier part of the year. 

The temporary dam, built for the purpose of diverting the waters 
of the river into the Wachusett Aqueduct, and which will also serve 
as a temporary dam to aid in the prosecution of the work of con- 
structing the main dam, was finished in February ; and on March 7 
the gates were opened, and the waters of the Nashua River were 
actually diverted into the Wachusett Aqueduct, and have been flow- 
ing through the aqueduct since that date. 

The following is a summary showing the purposes of expenditures 
on account of the Wachusett Dam, Reservoir and Watershed : — 
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For th* Y«w 

endinif 
Dec 81, ISSifi. 



From Beirinntnt of 



Contracts for oonstmctaon, 

Real estate: — 
Mill prox>erty and water rights. 
Other property, for reservoir and margins, 
Outlying property, 

Engineering, 

Preliminary and additional work, taxes and other 
expenses, 

Totals, 



$79,795 96 ! $ias,eS9 15 



100,000 00 


1,111,000 00 


, 827,545 47 


780,987 « 


7,738 00 


13,747 00 


60,143 79 


164,888 51 


127,360 46 


292,328 76 


♦702,583 68 


(2,468,640 64 



(2) WachtLsett Aqueduct. 

The last 3 miles of open channel of the Wachusett Aqueduct 
were finally completed, so that the water could he admitted through 
the aqueduct, on March 7, 1898. 

The final settlement with the contractors for the building of the 
open channel has not been effected, but the entire cost of the aque- 
duct will vary but little from $1,750,000. 

Work has been continued during the year in clearing up and 
grading the grounds along the aqueduct and removing the debris left . 
after the construction of the work, in the erection of stone bounds 
to mark the centre line of the aqueduct and tlio boundary linos of 
the lands taken, and in the building of fences along the acjucduct 
where the lands are used for pasturage. 

Considerable work has also been done toward providing satisfac- 
tory supplies of water to people whose wells or springs wore injured 
by the construction of the aqueduct. • 

Further settlements have been made with the owners of the land 
which was taken, so that now, of the total of 44 claims for land 
damages on account of the 9 miles of tunnel and covered aqueduct, 
settlements have been accomplished in 41 cases ; and of the 22 
claims for damages for land taken for the last 3 miles of open 
channel, settlements have been made in 5 cases. 
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The following table shows the purposes of the expenditures on 
account of the Wachusett Aqueduct : — 



For the Tear 

ending 
Dec. 31, 1888. 



From Beginning of 

Work, and ending 

Dec. 81, 1898. 



Contracts for construction, 
Real estate settlements, 



Engineering, 



Preliminary and additional work and other ex- 
penses, 

JL Oiiais, * ^ * • • • • • • 



f 121,617 18 
16,388 90 
18,538 29 

33,704 22 



4190,248 59 



11,415,495 84 

48,311 40 

158,441 17 



91,156 29 



11,713,404 70 



(3) Clinton Sewerage. 

The Metropolitan Water Act provided that the Board should 
compensate the town of Clinton for the damages which should be 
sustained by the town by any interference with its sewerage system 
or with its drainage rights or privileges. The sewage of the town 
is disposed of by conveying it into the Nashua River ; and, although 
the time would come when such disposal would, in the natural course 
of events, so affect the water of the river as to be a serious injury 
to the inhabitants below upon the stream, the summary diversion 
of so large a portion of the water by the operations of the Board 
will undoubtedly make objectionable the further deposit of the 
sewage in the river. After conference with the officials of the town 
it was arranged that authority should be sought from the Legislat- 
ure, so that the Board itself should construct, and for a period 
maintain and operate, works for intercepting the sewage of the 
town at its two principal outlets into the Nashua River, and for 
conveying the sewage and properly disposing of it within certain 
defined limits of the towns of Clinton and Lancaster. 

An act was accordingly passed, and approved on June 22 ; and 
in pursuance thereof it was determined, after careful investigations, 
that intercepting sewers should be built from the outlets to a point 
in the northerly part of Clinton adjoining High Street and the 
river, where a receiving basin should be built and a pumping station 
erected, so as to pump and convey the sewage into filter-beds to be 
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built on a sandy plain easterly of High Street in the southerly 
part of Lancaster. 

The necessary land for the various works was taken, and con- 
tracts have been made for the construction of nearly all the work 
except for the building of the pumping station. The filter-beds 
have been nearly completed, and considerable progress has been 
made under the remainder of the contracts, and the whole work will 
be completed during the coming season. 

It is provided by the Act of 1898 that the Board shall maintain and 
operate the works, unless otherwise agreed by the Boaj:d and the 
town, until the sewage of the town shall have outgrown the normal 
capacity of the river properly to dispose thereof; at which time 
the Board shall transfer all the works to the town, on terms to be 
agreed upon as just and proper, or, in case of failure so to agree, 
upon terms which shall be determined to be just and proper by the 
Supreme Judicial Court. 



(4) Sudbury lieset^oir. 

The only portions of the Sudbury Reservoir which were uncom- 
pleted at the beginning of the year were the section near the Sawins 
Dam and the northerly sections in the city of Marlborough. Work 
upon the former section had been delayed by reason of an injunction 
obtained by the trustees of the estate of Joseph Burnett. This in- 
junction was dissolved by order of the Supreme Court of the Com- 
monwealth in November, 1897, subsequent to a decision which 
upheld the constitutionality of the Metropolitan Water Act. An 
appeal from this decision has been taken, however, by the trustees, 
to the United States Supreme Court, upon the question of the con- 
stitutionality of the Act. The work upon this section was renewed 
inoimediately upon the dissolution of the injunction, and was com- 
pleted early in the spring. The work upon the Marlborough sec- 
tions had, in March, been carried so far that water could then be 
introduced from the Nashua River ; and the reservoir was filled early 
in April by the additional supply. 

The reservoir was kept full until August, when the water was 
lowered sufficiently for the completion of the work in the Marl- 
borough sections, in which a large amount of mud at the bottom 
remained to be removed. This work was entirely completed on 
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December 9, and the Nashua water has again been introduced into 
the reservoir. 

This reservoir will henceforth afford a storage capacity of about 
7,250,000,000 gallons, — a storage which will enable the district to 
receive and enjoy to a large extent the better water which comes 
from the Nashua River. 

The roads in Southborough and Marlborough, which were built to 
take the place of the various roads in those towns that were sub- 
merged by the building of the reservoir, have been put into 
satisfactory condition, and those in Southborough have been ac- 
cepted by the County Commissioners. In Southborough, 7,000 
feet in length of new roads were built, 25,760 feet of roads rebuilt, 
and 44,450 feet of roads discontinued; 1,895 feet of roads were 
rebuilt in Marlborough. 

Nearly all of the claims for the takings of lands and the doing of 
other injuries in the construction of the Sudbury Reservoir have 
been settled, there remaining only 6 claims for which suits are now 
pending. 

The following is a summary of the purposes of the expenditures 
made on account of the Sudbury Dam and Reservoir : — 



For the Year 

ending 
Dec. 81, 1896. 



From Beginning of 

Woric, and ending 

Dec 81, 1886. 



Contracts for construction, 

Land settlements, 

Engineering, 

Preliminary and additional work and other ex- 
penses, 

Totals, 



1119,873 82 
67,473 60 
16,320 39 

20,808 38 



1213,976 19 



tl,908,457 08 
591,848 28 
169,328 99 

168,477 43 



•2,838,111 78 



(5) Improvement of the 8udbury Watershed. 

Considerable work has been done during the past year for the 
improvement of the water in the Sudbury watershed. 

One of the principal brooks which enters the Sudbury Reser- 
voir passes through thickly settled portions of the city of Marl- 
borough. Land was bought and a beginning had been made by the 
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city of Boston in the building of filter-beds for filtering the water 
before it was allowed to flow into the reservoir. This work has 
been resomed, and the construction of a settling reservoir has l)een 
completed, from which water will flow into filtration l>ed3 and thence 
into the reservoir. By these means a large source of pollution of 
the waters of the reservoir will be avoided. 

A beginning has also been made in the draining of swamps which 
are tributary to the open channel of the Wachusett Aqueduct, and 
which are within the Sudbury watershed. The water in collecting 
and flowing through the swamps acquires a deep brown color, and 
also takes up much organic matter. Under the operations which 
have been entered upon, ditches of sufficient size to convey all the 
water flowing into the swamp are dug, and the water is diverted into 
the open channel or other main stream comparatively unaffected 
by the organic matter of the swamps. The water is still further 
improved by providing for settling basins where the ditches enter 
the open channel. The swamps themselves, being thus isolated, 
become moderately dry and consequently much less injurious. 

Operations similar to those which have been begu?j in two or 
three of the smaller swamps will be carried on in the large swamp 
situated in the towns of Westborough and Northborough, known as 
Crane Swamp, a considerable portion of which has already been 
acquired by the Board for the purposes necessary for carrying out 
the improvement. 

(6) Taking of the Water Works of the City of Boston. 

At 12 o'clock on the first day of January, 1898, the Board, in 
accordance with the provisions of the Metropolitan Water Act, 
took possession of Chestnut Hill Reservoir and pumping station, 
and all the lands, reservoirs, dams, aqueducts, pumps and other 
property, held by the city of Boston westward of Chestnut Hill 
Reservoir for the purposes of storing and supplying water and pro- 
tecting its purity, including Lake Cochituate and the Cochituate 
Aqueduct, the Sudbury basins and Sudbury Aqueduct, and the 
Mystic Lake, aqueduct, pumping station and reservoir. The lands 
taken were situated in the counties of Suffolk, Norfolk, Middlesex 
and Worcester. All these works were added to those which had 
been previously acquired and constructed by the Board, and the 
whole constitute the Metropolitan Water Works. 
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For the works taken the city of Boston is to be compensated by 
the Board, and a sum of $5,000,000 has already been paid to the 
city on account, in addition to $1,154,766.84 paid to the city in 
reimbursement for its expenditures in the partial construction of 
the Sudbury Dam and Reservoir, which had previously been taken 
by the Board. 

For the purpose of making more effective the Sudbury Aqueduct, 
it was found necessary to proceed at once to the building of an 
additional siphon pipe across the valley of Rosemary Brook in the 
town of Wellesley. The capacity of the Sudbury Aqueduct was 
limited by the capacity of the two 48-inch siphon pipes laid across 
this valley and connecting the two portions of the aqueduct, to 
about 80,000,000 gallons per day, the remainder of the aqueduct 
being capable of carrying upwards of 100,000,000 gallons ; con- 
sequently, a pipe 61 inches in diameter has been laid, at a total cost 
of $23,034.05, which, with the other two pipes, will permit the 
flow of all the water which the aqueduct is capable of carrying. 

By arrangements made with the city of Boston, an enlargement 
of the Chestnut Hill high-service pumping station had been begun, 
under plans furnished by Wheelwright & Haven, by the Board 
before the beginning of the year. The addition has been satisfac- 
torily completed, and rather adds to than impairs the architectural 
effect of the pumping station. 

The 30,000,000 gallon pumping engine, for which a contract had 
been made with the E. P. Allis Company, has been received and 
set up in the addition to the building, and has, with the new 90-inch 
Belpaire boiler also provided, been put into successful operation, 
although the covering, electric light wiring and other details have 
not been finished. The substantial completion and operation of this 
engine, as well as the laying of the additional Rosemary Brook 
siphon pipe, have done much toward utilizing the additional supply 
of water which has been acquired. 

On August 26 the contract was made for the erection at Chestnut 
Hill of a new low-service pumping station, in accordance with 
plans prepared by Shepley, Rutan & Coolidge. This pumping 
station is to be built a short distance to the eastward of the present 
high-service pumping station. The building of suitable foundations 
for the structure has been a matter of much diflSculty, owing to the 
fact that the land had foimerly been filled with boulders, rock and 
earth taken from the site of the reservoir. 
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A contract has been made with the Holly Manufacturing Company 
for furnishing three pumping engines, each with a capacity of 
35,000,000 gallons per day, which are to be placed in the pumping 
station when completed. By the operation of these engines an 
additional pressure of from 20 to 30 feet will be insured for the 
larger part of the city of Boston. 

(7) Spot Pond. 

At the same time that the works of water supply of the city of 
Boston were taken, a taking was also made of Spot Pond and the 
adjoining lands, together with the Melrose pumping station and one 
of the Medford and one of the Maiden pumping stations. These 
lands were taken from the cities of Maiden and Medford and the 
town of Melrose, which had exercised a joint ownership over the 
larger part of them. 

Spot Pond was acquired as a distributing reservoir for the northern 
low-service district. It has already been connected by one 48-inch 
pipe leading from the Chestnut Hill Reservoir, and subsequent con- 
nection will be made by another like pipe main which has l>een nearly 
completed ; and the water entering at the Chestnut Hill station is 
pumped from that station into Spot Pond, which has an elevation of 
20 feet above Chestnut Hill Reservoir. 

Owing to the feet that no operations were ever undertaken for 
the removal of the organic matter from the bottom of the pond 
or from the shores after the raising of the water, and the further 
fact that large portions of the pond are so shallow that the flats are 
exposed whenever the water is drawn down to any considerable 
extent, the water of the pond is of an inferior quality, and contains 
disagreeable, though not unwholesome, matter. 

It was within the original intention of the Metropolitan Water 
Act that the mud and other objectionable features of this pond 
should, as soon as reasonably possible, be removed, and that the 
pond should be put into the most effective condition as a storage and 
distributing reservoir for the northern service. Extensive investiga- 
tions have been made in regard to the proper treatment of the pond 
for the purpose to which it is to be devoted, and as to the necessity 
for providing by a raising of the surface of the pond, or otherwise, 
an additional storage capacity and an increased water pressure. 

It is the purpose of the Board to interfere with the natural beauty 
of the pond, as well as with the general attraction of the Fells, to 
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the least possible extent required for the insuring of a constant and 
sure supply of pure water. It is probable that the work of im- 
proving the pond will be undertaken, and, if possible, finished, 
during the coming season. 

(8) Spot Pond Pumping Stations. 

The old Medford pumping station upon the south shore of Spot 
Pond and the Maiden station on the east shore, which were acquired 
by the taking of January 1, 1898, are considered useless for the 
operations of the Board ; but the Melrose pumping station upon the 
easterly side of the pond is continued in operation for the supply, 
not only of Melrose, but of other portions of the district. 

The Board has acquired a tract of land on the shore of the pond 
somewhat northerly of the Melrose station, not far from the Lang- 
wood Hotel, for the erection of a northern high-service pumping 
station. The plans for the building of the station have been pre- 
pared by the engineers and by Shepley, Rutan & Coolidge, and the 
contract for its erection has been executed. 

A contract has likewise been made with the Holly Manufacturing 
Company for furnishing and erecting at this station a pumping 
engine with a capacity of 20,000,000 gallons per day; and it is 
proposed also to remove to this station one of the pumping engines 
now at the Mystic pumping station. The water will be pumped at 
this station from Spot Pond to the high-service reservoir in the 
Middlesex Fells. 

(9) Northern High^ Service Reservoir in Middlesex Fells. 

The plans for the construction of a northern high-service reser- 
voir in the Middlesex Fells, about 2,500 feet southeasterly from 
Spot Pond, were completed early in the year. The reservoir is 
located in a natural basin, at so high a point in the Fells that the 
surface of the water in the reservoir will be 137 feet above Chest- 

• 

nut Hill Reservoir, and 117 feet above Spot Pond. The larger part 
of this natural basin is so surrounded by rocks that the work of 
construction consists largely in the removing of the soil and mud to 
the surface of the rocks. Five short dams, having an aggregate 
length of less than 1,000 feet, are required to complete the reser- 
voir, which will have an area of more than 8 acres and a capacity 
exceeding 38,000,000 gallons. 
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The soil is removed and deposited in such a manner as to inter- 
fere as little as possible with the surrounding contour of the terri- 
tory, and it is hoped that when completed the reservoir will be an 
added attraction, rather than an injury, to the park. 

{10) The Main Distributing Pipe Lines, 

The laying of main lines of water pipes to connect the various 
parts of the district with the distributing reservoirs at Chestnut 
Hill and Spot Pond has been continued. During the year 14.43 
miles of pipe have been laid, making a total of 57.18 miles laid 
since the Board began operations. The Board has added by its 
takings 6.64 miles of pipes, so that it now owns and operates 63.82 
miles of main pipes. The pipes which have now been laid are suf- 
ficient to aflFord a fiill supply of water to the cities and towns in the 
Metropolitan Water District, except Nahant, which has recently 
been admitted into the district, and Newton and Hyde Park, which 
have as yet made no request for water. 

Of all the pipes laid, 22.88 miles have been 48 inches in diame- 
ter, and the remainder have varied from 42 inches to 6 inches in 
diameter. 

The principal pipe mains laid during the past ySar have been the 
lines to Quincy and to the high-service districts of West Roxbury 
and Dorchester, through North Harvard Street in Brighton, and in 
Revere, Saugus and Lynn for the supply of Nahant and Swamp- 
scott. 

The total number of tons of pipes laid up to this time, including 
a comparatively small amount taken by other departments, is 
69,227, of which about 12,501 tons were laid in the year 1898. 
This amount does not include the many valves of various sizes, and 
other castings for gates and chambers, which have been required, 
nor does it include 6,470 tons which have been purchased but not 
yet laid. 

The work of laying the pipes has in general been satisfactorily 
performed by the various contractors, and in most cases as little 
annoyance as reasonably possible has been occasioned to the 
abutters along the different lines. Considerable disturbance and 
trouble were inevitable ; but, with very few exceptions, the people 
concerned have borne with patience and without complaint the 
necessary inconvenience. 
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In a few cases the contractors have not pursued their work as 
speedily as was possible, and in some cases the streets through 
which the pipes have been laid have not been satisfactorily restored 
to a proper condition, and the Board has been compelled to inter- 
fere. In other cases it has not been possible to restore at once the 
various streets to the condition in which they were; but work is 
required to be done after a considerable period has elapsed, and 
an opportunity has been given for the settling of the ground, which 
no amount of care or labor could prevent. 

The following is a summary of the purposes of the expenditures 
for pipe lines and connections in the distribution system : — 



For the Year 

ending 
Dec. 81, 1898. 



From Beginning of 

Work, and ending 

Dec. 81, 1888. 



Contracts for pipes, valves, pipe-laying, etc., 

Less value of pipes, valves, etc., purchased and 
sent to store yards in previous years, but 
transferred to works and included in cost of 
same for the current year, .... 



Land settlements, 

Engineering, 

Preliminary and additional work and other ex- 
penses, 

Totals, 



$376,012 19 



129,578 36 



•246,433 83 

2,925 00 

38,037 29 

46,406 66 



♦333,802 78 



$1,888,314 85 



6,511 50 
152,040 17 

123,994 59 



$2,170,861 11 



{11) Takings and Purchases of Land. 

It has been the policy of the Board, from the outset, to acquire, 
so far as possible, the various lands and estates required for its 
operations, by deed, through voluntary settlements with the various 
owners. In this way more than five-sixths of the land in Clinton, 
Boylston, West Boylston and Sterling, required for the Wachusett 
Keservoir, has been conveyed to the Commonwealth after volun- 
tary settlements of value with the owners. After purchase, the 
formal taking of all rights in the land is made under the authority 
of the Act. In cases where settlements have not been reached, 
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takings have necessarily preceded a purchase or release, when the 
time has come to enter upon the lands for beginning operations. 
In all such cases releases have been obtained from the owners on 
payment of damages for the takings. 

The number of acres of land, with the buildings thereon, which 
have thus been either conveved or released to the Commonwealth 
during the past year has been 1,561.44, for which the owners have 
been paid the sum of $524,504.79 ; and the total number of acres so 
conveyed or released since the beginning of opemtions has been 
7,788.76, involving the payment of $2,619,465.54. Settlements 
were thus made with 112 difterent parties during the year, «and with 
407 parties since the beginning. The sums paid have included the 
compensation for the water privileges, mills and machinery con- 
nected with the lands acquired. 

The following table shows the number of settlements made, the 

number of acres settled for, and the amounts paid in the various 

localities, both for the year 1898 and since the beginning of the 

work : — 

Summary of Land Settlements to December 31 y 1898, 



LOCATION. 



FOK THB Yeas 1898. 



From Bbgimnino op Work. 



Area in 
Acres. 



Settlemento.! Payments. 



Wachusett Reservoir. 
Clinton, 
Boylston, 
West Boylston, . 
Sterling, 
Lancaster, . 

Total, . 

Wachusett Aqueduct. 
Berlin, . . . . 
NorthboroQgh, 
Sooth borongb, 
Marlboroogb, 
Clinton, 

Total, . 

Sudbury Reservoir.* 
Southborongh, 
Marlborongn, 

Total, . 



Improvement Sudbury 

WcUerahed, 
Northborongh, 
Westborong] 

Total, 



gli» 



216.70 

539.14 

371.91 

44.98 

14.47 



1,187.20 



12.11 

46.71 

3.15 

7.88 



69.85 



99.84 
86.82 



186.66 



37.43 
34.71 



72.14 



> 75 



I 



} 



76 



17 



17 



8 



8 



Area in 
Acres. 



No. of 
Settlements. 



If 889.52 
2,290.53 
$435,283 47 1,099.69 
485.69 
14.47 



$435,283 47 



$16,388 90 



$16,388 90 



$57,473 60 



$57,473 60 



$1,864 50 



$1,864 60 



4,779.90 



42.44 
71.15 
9.23 
34.66 
11.87 



169.35 



i 1,966.21 
! 746.06 

2.712.27 



37.43 
34.71 



72.14 



* Ineladiog ■ettlements made by dty of BoHton. 



I 



I 



213 



213 



43 



43 



142 



142 



8 



8 



Payments. 



$1,905,734 22 



$1,905,734 22 



$48,311 40 



$48,311 40 



$629,474 CO 



$629,474 60 



$l,St54 50 



$1,864 60 
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Summary of Land SetHemevUs to December 31^ 1898 — Concloded. 



LOCATION. 



Fob trk Tbae 1886. 



Arwtlii 
Acns. 



No. of 
SetUenents. 



Payments. 



Clinton Setoercige 
Syttem, 
Lancaster, . 

Total, . 

DUtribution System* 
Boston, ... 
Brookline, • 
Medford, 
Qain(7, 
Stonenam, . 

Total, . 

Aggregates, . 



43.21 


4 


43.21 

.24 

.06 

2.09 


4 
3 


2.38 
1,661.44 


3 
114 



$4,180 00 



$4,180 00 



$9,314 32 



$9,314 32 
$624,604 79 



Fbom BBomnvo of Woue. 



Areftln 

AOfM. 



43.21 



43.21 



.36 

.06 

2.27 

6.23 

8.99 



11.89 
7,788.76 



No. of 
Sottlements. 



Fajflients. 



9 



9 
419 



$4,180 00 



$4,180 00 



$29,900 82 



$29,900 82 
$2,619,466 64 



The total number of takings of lands and easements since the 
beginning of the work has been 38, of which 18 have been made 
(during the past year. The takings in fee made the past year are 
computed to embrace 6,850.40 acres, and all the takings in fee to 
embrace 9,858.67 acres. These include the takings made on Janu- 
ary 1, 1898, of the water works of the city of Boston, embracing 
the Sudbury, Cochituate and Mystic works, and also the takings 
of Spot Pond and the lands immediately surrounding the pond, 
from the cities of Medford and Maiden and the town of Melrose. 
Other takings are of lands for the roads to be constructed on the 
north and south sides of the Wachusett Reservoir ; lands included 
in the easterly portion of the Wachusett Reservoir in Clinton, 
Boylston and Sterling, where the work of construction has been 
begun ; lands for the Wachusett Aqueduct, and for the standpipe 
and reservoir in Quincy ; and smaller parcels for various purposes 
in different parts of the Metropolitan District. Considerable par- 
cels were also taken in Lancaster under the special Act of 1898 
for the construction of the Clinton sewerage works. The takings 
for easements only include rights to lay and maintain pipe lines in 
Berlin, at Orient Heights in Boston, in Newton, and in and near 
Reservoir Lane in Brighton and Brookline. Of the entire number 
of acres taken in fee, exclusive of the lands taken from the cities 
pf Boston, Maiden and Medford and the town of Melrose, 2,076.28 
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acres had either been conveyed to the Commonwealth prior to the 
takings or have since been released; so that at the present date 
there are onlr 704.88 acres of land taken bv the Board for the 
Metropolitan Water Works, exclusive of the lands so mentioned, 
which have not been released by the owners and which are conse- 
quently not settled for. Xo lands or easements in lands have yet 
been taken in West Boylston, as the active operations of the Board 
in the construction of the Wachusett Reservoir have thus far been 
confined to Clinton, Boylston and Sterling. 

The following is a complete list of takings since the beginning 
of the work : — 



No. 



LOCATION AND DESCRIPTION. 



Former Owners. 



Beeorded. Porpoee of TaktBc* 



I 



SoQthboroagh (aleo water rishU of j City of Boston. 
Bawln, and right to fill Kidder, : 
Deerftoot Farm Co. and Bamett ' 
lands). Area, estimated at 1,850.46 I 
acres In fee. 



ISM. 

Jan. 4. Badbnry Bssenroir. 



llarlborongh. Area, 0M.88 acres in I City of Boston, 
fee. 



Jan. 4. Sndbnry Reeerrolr. 



8 I Clinton and Berlin (from land of D. < Daniel W. CarviU et al, - April IS. , Wachusett Aqaedaot. 
> W. Carrill to land of Alfred C. ; ! ! 

Derby). Area, 20.62 acres in fee; : 
easements in 0.80 acre (estimated) . 



4 Clinton (Boylston Street and Wilton Henry A. Eckstein H al. , If ay 
Street to land of D. W. CarviU, near 
Clam Shell Pond) . Area, 1.73 acres 
in fee ; easements in O^U acre (esti- 
mated). 



I 



I 



0. Wachusett Aqueduct. 



I 



6 



8 



Berlin and Northborough (from land 
of Lizzie J. Bpofford to boundary 
line between Northborough and 
Marlborough). Area, 104.71 acres 
in fee; easements in 3.00 acres (es- 
timated). 

Marlborough (from boundary line be- 
tween Northborough and &farlbor- 
ough to land of Thomas Connors) . 
Area, 8.85 acres in fee; easements 
in 0.08 acre (estimated). 

Marlborough (from boundary line be- 
tween Northborough and Marlbor- 
ough to boundary line between Marl- 
borough and Southborough). Area, 
32.80 acres in fee. 

Northborough and Southborough 
(from bounda]|7 line between Marl- 
borough and Northborough to land 
of Lettie A. Knight). Area, 105.88 
acres in fee; easements in 0.60 acre 
(estimated). 

Boston (Commonwealth Avenue to 
Charles River). Area, O.ll acre in 
fee; easements in 0.60 acre. 



Alfred C. Derby et al. , May 27. ; Wachusett Aqueduct. 



New York, New Haven 
8c Hartford Railroad, 
Chloe Aon Ballou, Lois 
B. Brigham. 



Lois E. Brigham et al. 



June 8. Wachusett Aqueduct. 



Lois E. Brigham et al. 



Bbenezer Francis Estate, 
Boston ft Albany Rail- 
road, Eben D. Jordan 
EsUte. 



Sept. 28. 



Sept. 28. 



1S97. 

May 14. 



Wachusett AquedueU 



Wachusett Aqueduct. 



Pipe line. 
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No. 



LOCATION AND DKBOMPTION. 



Former Owners. 



Recorded. 



Purpose of Taking. 



10 

11 

12 

18 
14 

15 

16 

17 

18 

10 

20 

31 



22 



23 

24 
25 
26 

27 
28 



Sonthborongh (south of road from 
Marlborough to Westborough). 
Area, 9.20 acres in fee. 

Qnlncy (land and roadway on Forbes' 
Hill) . Area, 5.22 acres in fee ; ease- 
ments in 1.78 acres (estimated). 

Maiden (proposed extension of Jack- 
son Street). Area, easements in 
0.35 acre (estimated). 

Southborough (Burnett property). 
Area, easements in 7.81 acres. 

Boylston (in the northerly part, on 
road from Clinton to Boylston). 
Area, 142.46 acres in fee. 

Berlin (near South Berlin Station of 
the N. Y., N. H. & H. Railroad). 
Area, 0.06 acre in fee. 

Allston (near Boston & Albany Rail- 
road Station). Area, easements in 
0.03 acre. 

Clinton (along River Road). Area, 
61.47 acres in fee; easements in 
0.40 acre (estimated). 

Chelsea (Murrav Street, Summit Ave- 
nue and Powder Horn Hill) . Area, 
easements in 1.18 acres. 

Brighton (North Harvard Street and 
Charles River). Area, 0.24 acre in 
fee. 

Marlborough (Broad Meadow, near 
Farm Street). Area, 0.45 acre in 
fee. 

Boston (Chestnut Hill Reservoir, Co- 
ehitnate and Sudbury aqueducts and 
pipe lines). Area, 160.34 acres in 
fee; easements in 0.20 acre (esti- 
mated). 

Marlborough, Hopkinton, Ashland, 
Framingham, Wayland, Sherbom, 
Natick, Newton, Woburn, Winches- 
ter, Arlington, Medford and Somer- 
vllle. Area, estimated at 2,879 acres. 

Wellesley and Needham (parts of Sud- 
bury and Cochituate aqueducts). 
Area, 170.81 acres in fee. 

• 

Westborough and Southborough. 
Area, 563.08 acres in fee (estimated) . 

Stoneham and Medford (Spot Pond). 
Area, 220.02 acres in fee. 

Berlin (in the westerly part). Area, 
0.18 acre in fee; easements in 1.02 
acres. 

Waters of South Branch of the Nashua 
River, and Sandy Pond at Clinton. 

Clinton (on South Meadow Road and 
Boston & Maine Railroad), Sandy 
Pond and Coachlace Pond. Area, 
180.01 acres in fee. 



David O'Connell. 



City of Qnlnoy. 



M. Cashman et a/., Henry 
Carmichael, Bvelina H. 
Dowling. 

Josephine Kidder and 
Burnett Estate. 

Geo. R. Hastings et al. 



Nathan and Elizabeth S. 
Severance. 



Boston 8c Albany Rail- 
road. 



M. A. S. Forbes, Eiess- 
ling and Cunningham. 



City of Chelsea et al. 



Harvard College. 



Charles J. Tnft. 



City of Boston. 



City of Boston. 



City of Boston. 



City of Boston. 



Maiden, Medford and 
Melrose. 

Eliza Barnes, Jonas H. 
Carter et al. 



Heirs of Owen Eerley 
etal. 



1897. 

June 1. 


June 23. 


June 28. 


July 


0. 


July 


26. 


July 


26. 


Sept. 


4 


Oct. 


1. 


Oct. 


25. 


Oct. 


26. 


Oct. 


80. 


1898. 

Jan. 1. 


Jan. 


1. 


Jan. 


1. 


Jan. 


1. 


Jan. 


1. 


Feb. 


7. 


Feb. 


28. 


Feb. 


26. 



Waehusett Aqueduct. 



Stand-pipe. 



Pipe line. 



Sudbury Reservoir. 



Highway, Wachuaett 
Reservoir. 



Highwav, Wachuaett 
Aqueduct. 



Pipe line. 



Waehusett Reservoir. 



Pipe line. 



Pipe line. 



Sudbury Reservoir. 



Water supply pipe at 
West Berlin. 



Waehusett Reservoir. 
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No. 



LOC3ATION AND DESCRIPTION. 



Former Owneim. 



Recorded. Pnrpoee of Taking. 



SO 



SI 



82 



S8 



84 



85 
86 
87 
88 



Medford (comer Myrtle Street and ! James W. Tnfte. 
Amaranth Avenne). Area, 2.10 ' 
acres in fee. 



Clinton, Sterling and Boylston. 
1,227.54 aoree in fee. 



Boston, Orient Hei^^ts, Breed's Is. 
land. Area, easements in 0.42 acre. 

Clinton and Boylston. Arsa, 807. IS 
acres in fee. 

Newton (opposite Bt. James Street, 
from diarlesbank Road to Metro- 
politan Park Beservaticm) . Area, 
easements in 0.06 acre. 

Clinton (west of Bonth Main Street). 
Area, easements in 0.48 acre. 



Boylston, Clinton and Sterling. Area, 
1,084.57 acres in fee. 



Boston (ReserroirLsne). Area, 
meats in 0.07 acre. 



BrookUne (Reservoir Lane). Area, 
easements in 0.21 acre. 

Clinton and Lancaster. Area, 104.12 
acres in fee; easementsin 1.76 acres. 



Lancaster Mills et al. 



Boston Land Company 

etal. 

Herman Eanise^oi. 



All>ert Braekett. 



Ann Maria, Owen and 
Patrick Eittredge, 
Sdward and Alice G. 
Garrity. 

George W. Ball et al. 



Boston & Alteny Rsil- 
road. 

Boston & Albany Rail- 
road €t al. 

Wm. E. Pyfe et al. 



May 10. 



May 20. 
May 14. 
May 20. 

Jnne 90. 

Jane 20. 

Jnne 20. 
Jane 27. 
Jane 27. 
Ang. 20. 



Glenwood pipe yard. 

Waehosett Ebesorrolr. 
Pipeline. 

Waehosett Re s er vo i r. 
Pipeline. 

Temporary way. 

Waehnaett Beaemdr. 

Pipeline. 

Pipeline. 

Clinton Sewerage Sya- 
i tem. 



(12) Claims for Damages to Business. 

Under the Metropolitan Water Act, any individual or firm own- 
ing, on April 1, 1895, an established business on land in the town 
of West Boylston, is permitted to claim damages, if such business 
is injured by the carrying out of the Act by reason of loss of custom 
or otherwise. By chapter 445 of the Acts of the year 1897, the 
benefits of this provision were extended to individuals or firms 
owning such business on real estate situated in that part of the town 
of Sterling on the southerlj^ and westerly sides of Stillwater River; 
and by chapter 551 of the Acts of the year 1898 its benefits were 
extended to individuals and firms in Boylston, to the same extent as 
in West Boylston. 

Under the above provisions, 82 claims have been filed up to De- 
cember 31, 1898, for injuries to established business. Settlement 
has been effected in 21 cases, and the sum of $19,725 has been paid 
to the several parties whose claims have been allowed. The claims 
of two applicants have been disallowed, as not entitled to the benefit 
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of the provision. The remainder of the claims have been inves- 
tigatedy and offers have been made in 40 cases, in which no agree- 
ment has yet been reached. 

{13) Claims for Loss of Employment, 

By chapter 450 of the Acts of the year 1896 it was provided that 
any resident of the town of West Boylston, employed by any cor- 
poration, partnership or individual at the time when the plant of 
such corporation, partnership or individual was taken and work 
therein stopped on account of the Metropolitan Reservoir, and who 
was obliged by such taking to seek employment elsewhere, might 
recover the actual damages which he had suffered by reason of such 
loss of employment; such damages, however, not to exceed the 
sum of his wages for six months, at the rate paid to him for 
the six months prior to his loss of employment. The closing of 
the Rice Mills and the discontinuance of branches of work in some 
of the other mills and establishments have caused the filing of a 
considerable number of claims for loss of employment during the 
past year. Such claims, to the number of 65, have, up to December 
31, 1898, been received, and settlements have been made in 35 
cases, the sums paid to the employes settled with aggregating the 
amount of $6,949.68. Claims to the number of 6 have been dis- 
allowed, and offers have been made in 5 others, upon which no 
agreement has been reached. 

{14) Claims for Depreciation of Real Estate. 

It is also provided by the Metropolitan Water Act that the owner 
of any real estate not taken, but directly or indirectly decreased in 
value by the Act or the taking of the Board thereunder, situated in 
the town of West Boylston or in that portion of the town of Clin- 
ton near the proposed reservoir on either side of River and Grove 
streets, may receive damages on account of such decrease in value. 
By chapter 445 of the Acts of the year 1897 the privileges of this 
provision were extended to owners of real estate in the town of Ster- 
ling, situated on the southerly and westerly sides of the Stillwater 
River. The Board has found it a matter of great difficulty to deter- 
mine in advance in any satisfactory manner the extent to which such 
property will be decreased in value by the operations of the Board. 
The problem is made more difficult, because it has not been possible 
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as yet to fix, except for a limited territory, the exact margins of the 
reservoir ; nor has it been possible to determine the location of all 
of the roads which will take the place of existing roads, or to enter 
upon any agreement in regard to the relocation of the Central 
Massachusetts Eailroad. Consequently, little progress has been 
made toward the settlement of these claims ; and the Board has felt 
that it is not only wiser for the Commonwealth, but more just to the 
people concerned, in most cases to delay somewhat longer reaching 
a determination, in the expectation that some, at least, of these 
problems may be solved before the time has expired within which 
suits must be brought. 

m. Work of Maintenance. 

(i) Operation of Works. 

The Metropolitan Water Act provided that the Board should, on or 
before January 1, 1898, commence the operation of the works taken 
by it from the city of Boston, and thereafter should maintain and 
operate the same, together with such water works as should be con- 
structed by it, for the supply of the Metropolitan Water District. 

Accordingly, the Board has operated during the entire year 
the works so taken from the city of Boston, being in general 
the Cochituate Lake and Aqueduct, with the Pegan filter-beds, the 
Framingham reservoirs and the Ashland and Hopkinton reservoirs, 
the Sudbury Aqueduct, the Chestnut Hill Reservoir and pumping 
station, and the Mystic distributing reservoir ; and has also included 
in its operations Spot Pond, which was taken from Maiden, Med- 
ford and Melrose, with the Melrose pumping station. The Mystic 
works, with the exception of the distributing reservoir, have not 
been kept in operation since the taking from Boston, owing to the 
unfit quality of the water for domestic purposes. 

The Board has, since the actual diversion of the water of the 
Nashua River, on March 7, 1898, also operated the Wachusett 
Aqueduct and the Sudbury Reservoir. 

By means of the various main pipe systems which had been con- 
structed by the Board, the supply of water which was received at the 
Chestnut Hill Reservoir and at Spot Pond has been conveyed to the 
cities and towns in the Metropolitan District, the various municipali- 
ties receiving the water at some point in their local system, and 
themselves distributing it to their respective communities. 



32 METROPOLITAN WATER BOARD. [Jan. 

Water has thus been delivered to all the cities and towns origi- 
nally embraced in the district, except Newton and Hyde Park, by 
which no applications were made for a water supply. In addition, 
Quincy, which had been admitted later into the district, began to 
receive water at the end of the year. 

The Board felt that it was called upon to give the benefit of the 
water supply to all the cities and towns in the Metropolitan Water 
District at as early a date as possible, and to as great an extent as 
practicable from the works acquired and from its other works in 
process of construction. It was obviously not possible, at the very 
beginning of the year 1898, for the Board to give the full service 
contemplated by the Metropolitan Act; and it could not at once 
supply from the Metropolitan Water Works, at the required pressure 
for use without pumping, every portion of every city and town in 
the district, or at the outset even to supply at all some of the cities 
and towns included. It has, howeyer, so advanced its works and 
completed such arrangements during the year that it will be able 
to give during the coming year a substantially complete service 
to the various cities and towns in the district desiring water, ex- 
cept Nahant, which was admitted during the year, and Swampscott, 
which, though outside of the district, is to be supplied with water. 
These towns will, however, be at an early date in the year connected 
with the main pipe lines, and receive a water supply from the 
Metropolitan Works. It is anticipated that both Newton and Hyde 
Park will during the year continue to be supplied from their own 
systems. 

In order to give water at the required pressure to certain of the 
higher districts, it has been necessary that arrangements should 
be made by which the cities of Maiden, Chelsea, Somerville and 
Medford should temporarily use their own pumping stations for 
supplying certain high districts, not only within their own limits 
but in other parts of the district, the expense of the operation of 
the stations being paid for by the Board. 

It is anticipated that the Board will be able to complete the high- 
service reservoir in Middlesex Fells and the pumping station at 
Spot Pond so as to be able by the end of the year 1899 to perform 
the entire service in the northern district. There is a small district 
in West Roxbury in which water cannot yet be supplied from the 
Metropolitan Works at the required pressure; but arrangements 
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for a series of years have been made with the city of Boston, by 
which the Board is to assume the operation of a small pumping 
station situated near Mt. Bellevue, belonging to the city, by which 
the proper supply will be furnished. 

(2) Sanitary Inspection and Regulations. 

The sanitary inspection maintained by the city of Boston over the 
Cochituate and Sudbury watersheds has been continued, and many 
cases of pollution have been remedied. Fifty-three cases have been 
remedied by sewer connection and 4 by other means, while 38 other 
cases have been partially remedied, and 51 cesspools have been 
superseded by sewer connection. 

The system of inspection has been extended to the Nashua water- 
shed, and the various sources of pollution have been investigated 
and steps taken for their abatement. Seventy-two cases of pollu- 
tion from mills, dwellings and other buildings have been abated. 

The camps of the contractors, wherever work has been carried 
on, have been constantly visited by medical inspectors, in order to 
insure suitable sanitary condition and prevention from infectious 
diseases. Any serious cases of illness have been removed at once 
to the Clinton Hospital. 

The State Board of Health is authorized and required by the 
Metropolitan Water Act to make rules and regulations for the sani- 
tary protection of all waters used by the Metropolitan Water Board 
for water supply. In accordance with this provision, application 
has been made to the State Board of Health for the adoption of 
such rules and regulations. 

Prior to the adoption of rules by the Board of Health, it was 
deemed wiser during the year to make somewhat stringent regula- 
tions as to bathing, boating and fishing, in such portions of the 
reservoirs as came into more immediate relation with the water 
supply. While it would be necessary to continue very stringent 
regulations in regard to those basins which are used more immedi- 
ately as distributing reservoirs for such of the waters as will be 
conveyed for use in the Metropolitan District, it is probable that, 
after the publication of the rules of the Board of Health, some re- 
laxations as to the regulations, especially as to the privileges of fish- 
ing, may be made in the case of the reservoirs which are more 
remote, or from which the supply will not be regularly taken. It 
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is not the policy of the Board to adopt any restrictive regulations 
relative to Whitehall Pond and Farm Pond, and it is not proposed 
to curtail the privileges of boating which have hitherto been enjoyed 
by the residents upon Lake Cochituate. 

(3) The Year's Water Supply. 

The supply of water from the various sources of the Metropolitan 
System during the year was unusually large, owing to the abundant 
rainfall. The rainfall in the Sudbury watershed for the year was 
55.88 inches, being 9.69 inches more than that of the average year, 
and 23.10 inches more than that of the dry year of 1883. The 
supply of water afforded by this watershed in the year 1898 was 
more than one-third greater than that of the average year, and 
nearly three times as large as that of the year 1883 ; while the sup- 
ply of the watershed for the driest six months of the year was 
two-thirds more than that of the average year, and more than five 
times that of the year 1883. 

(4) Consumption of Water. 

The average daily consumption of water in the various cities and 
towns comprising the Metropolitan Water District, which were 
supplied during the year wholly or in part by the Metropolitan 
Water Works, was 79,274,000 gallons, — an equivalent to 103 
gallons a day for each inhabitant of the district supplied. Of this 
quantity, 76,081,000 gallons per day were supplied by the Metro- 
politan Works, and 3,193,000 gallons from local sources. This 
consumption per inhabitant is 13 per cent, in excess of that of 
four years ago, in 1894, or an increase in four years of 12 gallons 
for each inhabitant. During the colder weather the consumption 
of water is greatly increased, sometimes amounting to more than 50 
per cent, in excess of the average consumption. The great yearly 
increase in the consumption of water per inhabitant which has been 
going on for several years, and especially the excessive increase at 
certain periods, calls for serious consideration. It is beginning to be 
realized by the larger cities of the country that there is an undue and 
an unreasonable use, or rather misuse, as well as waste, of water ; 
and this constant increase, if not checked, will demand the taking 
of stringent measures for its prevention. While every attempt is 
properly made to insure the supply reasonably required for all 
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domestic, manufacturing and public uses, the misuse and waste of 
water and the consequent call for an undue expenditure of money, 
as well as for unnecessarily high water rates, will require a carefiil 
investigation and proper measures of prevention. 

(5) Quality of Water, 

The quality of the water furnished to the larger portion of the 
Metropolitan District has much improved during the year, as 
appears from the examinations and analyses which have been con- 
stantly made. 

During the early part of the year the water was chiefly furnished 
from the Sudbury system. That which was supplied from Lake 
Cochituate was, owing to the growths of certain disagreeable but 
not unwholesome organisms, of unsatisfactory character, and as 
little as reasonably possible was drawn from that source. 

The water supplied from Spot Pond was also of inferior quality, 
owing to the present unsatisfactory character of the pond as a 
storage reservoir ; so that the water which at times was supplied 
from this source, especially to certain of the cities and towns in the 
northern portions of the district, was not always of a satisfactory 
taste and color, although not unwholesome. 

The Nashua water, which the Board has been enabled to supply 
during the latter and larger portion of the year, has been of a de- 
cidedly superior quality ; although the water from this source is 
not so good as it is expected to be after the completion of the great 
storage facilities which will be aflforded by the Wachusett Reservoir, 
and the important improvements which will be made in the water- 
sheds. The contemplated improvement of Spot Pond will also 
greatly improve the character of the water which will be drawn 
from and through that reservoir. 

(ff) Abandonment of Mystic Water Works, 

The Mystic Water Works, which were originally constructed 
by the city of Charlestown, and upon its annexation became the 
property of the city of Boston, were included in the takings made 
on January 1, 1898. 

The supply of water from the Mystic system was obtained from the 
Upper Mystic Lake, which had a watershed with an area of 27.75 
miles. The capacity of this source was estimated to be 7,000,000 
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gallons per day in a very dry year, and in 1883 this proved to be 
about its actual capacity. 

The works included, in addition to the Mystic Lake, at which a 
considerable dam had been built, an aqueduct, a pumping station, 
containing four engines with a combined capacity of 28,500,000 
gallons per day, and a distributing reservoir on College Hill in 
Medford, to which the water was pumped. 

The Mystic water had been supplied to the Charlestown district, 
and also, under contracts made with the city of Boston, to the cities 
of Somerville, Chelsea and Everett, as well as at certain periods to 
East Boston. 

The watershed includes not only many manufacturing establish- 
ments, but a dense population, the number of inhabitants per square 
mile exceeding 1,000. 

A report to the State Board of Health, made in the year 1874, 
discussed the various causes of pollution which served to contami- 
nate this as a source of water supply, and various suggestions were 
made as to methods for its purification and improvement. 

In the year 1874, just after the Mystic had been acquired by the 
city of Boston, a medical commission, consisting of Doctors Charles 
W. Swan, Edward S. Wood and H. P. Bowditch, appointed by the 
city of Boston to examine and report upon the comparative desira- 
bility, on sanitary grounds, of the Mystic, Sudbury, Shawshine and 
Charles River waters, made an extended report, by which it was 
shown that the Mystic was then the least desirable of the four in all 
sanitary qualities, considered in reference to color, taste and general 
appearance, chemical analyses, opportunities for storage, and in its 
sources of pollution from manufacturing refuse, both actual in the 
present, and probable for the future. The Mystic River, on ac- 
count of the dense population in its valley and its inferior storage 
facilities, was further declared to be, without reference to the direct 
sources of pollution, much less desirable than the other rivers as a 
source of water supply. 

Mr. M. S. Greenough, for three years chairman of the water 
committee of the city council of the city of Boston, declared, in the 
hearing in 1883 on the question of taking the waters of the Shaw- 
shine: "The Mystic system, in my judgment, has got to be aban- 
doned before any great number of years, no matter what we do 
to-day." 

In the year 1887, at a hearing on the same question, Mr. 
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Jackson, the city engineer, said that, from present indications, he 
thought it imperative for the city soon to discontinue the Mystic 
supply. 

Repeated references have been made in the reports of the Boston 
Water Board to the unsatisfactory character of this source of supply. 

Mr. Wightman, city engineer, in his report for the year 1884, 
said: "On the jMystic, situated as it is in a thickly populated 
valley, the elimination of sewage from the feeders of the lake is 
practically impossible ; and, although much has been and may yet 
be done to preserve the purity of the supply, it is evident that it 
must before many years be abandoned." 

The Boston Water Board, in discussing the sources of pollution 
to the Mystic, in their annual report for the year ending December 
31, 1885, declared: ''The conclusion is forced upon us that a sub- 
stitute for the Mvstic must soon be obtained." 

Mr. Jackson, the city engineer, in 1886 says: "It is only by 
constant and careful attention that it [the Mystic water] can be kept 
comparatively pure, and it is certain to constantly deteriorate in 
quality." 

The Water Board, in the year 1887, says, in reference to the 
Mystic supply: "We not only can expect no improvement, but 
must anticipate a gradual deterioration." And Mr. Jackson says, 
in the same year, in his report : " The water from the Mystic supply 
is constantly deteriorating, although constant efforts have been made 
to protect its sources from pollution." 

The State Board of Health has also continued to call attention to 
the unsatisfactory quality of the Mystic supply, and in their report 
of 1895, which recommended the scheme of the Metropolitan Water 
Act, assumed that the Mystic supply would cease to be used for 
domestic purposes under the Act. 

The investigations regarding the Mystic water, instituted by the 
Board, confirmed the statements which had been made regarding the 
unfitness in quality of the Mystic water for domestic uses ; and 
accordingly, on taking the water works of the city of Boston, on 
January 1, 1898, it discontinued the operation of the Mystic works, 
and none of this water has been supplied by the Board to the Metro- 
politan District. 

A portion of the pumping engines at the Mystic station will be 
kept in commission, so that, in case of emergency, the water could 
be drawn from the Mystic Lake. The Mystic Reservoir, however,. 
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on College Hill, is connected with the main pipe system, and will 
be of considerable service as a small distributing reservoir. 

The following is a summary of the purposes of the expenditures 
for maintenance and operation : — 





For the Tear 

ending 
Dec 81, 1898. 


From Beginning of 

Work, and ending 

I>eo. 81, 1806. 


Temporary dam and gate-house, and the Wachu- 
sett Aqueduct from Clinton to Southborough, . 

The Sudbury, Ashland, Hopkinton, Framingham, 
Lake Cochituate and other reservoirs, the Sud- 
bury and Cochituate aqueducts, the Pegan 
Brook filters, the biological laboratory and 
other work in the Sudbury system, . 

Pumping at Chestnut Hill, Spot Pond and else- 
where, care of reservoirs and pipe lines, and 
other work in the distribution system. 

Administration, supervision, taxes and other 
general expenses, 


16,046 88 

57,178 31 

82,983 31 
11,979 31 


$6,046 88 

57,178 31 

82,988 81 
11,979 81 


Totals, 


f 158,187 31 


•158,187 81 



IV. Admission of Other Municipalities into the Metropolitan 

Water District. 

The town of Nahant was, upon its application, admitted into the 
Metropolitan Water District on September 13, 1898. Extended in- 
vestigations were required, in order to ascertain the best methods 
of supplying water to that town ; and it was determined, instead of 
laying the pipe across Nahant Bay, to extend a main pipe line from 
Revere, through Saugus and Lynn, to Nahant, the pipe for the 
greater portion of the way being laid over the old Lynn turnpike, 
so-called, and connecting at Nahant with the main pipe now supply- 
ing the town from Swampscott. Owing to the building of a new 
bridge across the Saugus River, to accommodate the Lynn & Boston 
Street Railway Company, it was impossible to complete the line 
during the past season ; but it is expected that it will be completed 
in the spring, and that water will then be supplied to the town of 
Nahant, as to the rest of the district. 

The town was required to pay to the Commonwealth, on admis- 
sion, the sum of $20,000, and is required in addition to make a 
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payment of $800 on the first day of May in each year, beginning 
with the first day of May in the year 1899, until such time as the 
town of Swampscott shall begin to purchase water from the Metro- 
politan Water Works, or shall enter the Metropolitan Water Dis- 
trict ; such annual payment to be in addition to the annual assessment 
provided for by the terms of the Metropolitan Water Act. It was 
provided tt.t L Board ^y pat into J pipe . pressure regulating 
valve, reducing the pressure beyond the valve to that due to a head 
of 200 feet above Boston City Base ; and also that the pipe line laid 
for the supply of Nahant may be used for the supply of Swampscott 
and other communities, to the extent that it can be so used without 
reducing the pressure beyond the valve, during the daytime and on 
ordinary occasions, below that due to the 200 feet head aforesaid. 

The town of Swampscott, being situated beyond the ten-mile 
limit prescribed in the Act to entitle it to admission into the Metro- 
politan Water District, made application under the provisions of the 
Act for water to be furnished to that town. Accordingly, an agree- 
ment was entered into on December 2, 1898, by which it was stipu- 
lated that the Board shall furnish water to the town from as early a 
date as it shall be able to supply the same, and until December 31, 
1908, the water to be furnished through a main pipe, under similar 
conditions to those prescribed in the case of the town of Nahant ; 
in consideration of which the town of Swampscott paid to the Com- 
monwealth the sum of $20,000, and agreed to make annual payments 
on or before the first day of May in each year of the following 
sums: 1899, $1,500; 1900, $2,000; 1901, $2,500; 1902, $3,000; 
1903, $3,500; 1904, $4,100; 1905, $4,600; 1906, $4,800; 1907, 
$4,800 ; 1908, $4,800 ; except that the town shall not be required 
to make any annual payment until after the first day of the month 
succeeding that on which the Metropolitan Water Board begins to 
furnish water to the town, and that there shall be deducted one- 
twelfth of the assessment for the current calendar year for each full 
calendar month which shall elapse after December 31, 1898, before 
the Board begins to furnish water. As the water is to be furnished 
to the town of Swampscott by the pipe which is laid to supply the 
town of Nahant, no water will be furnished until the spring of 1899. 

The town of Arlington made formal application for admission into 
the district on November 28, 1898, and arrangements have nearly 
been completed for the admission of that town. 
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V. Financial Statement. 

(7) Receipts from Water Loans and Other Sources. 

The total receipts, on account of the Metropolitan Water Act, to 
December 31, 1898, amount, exclusive of premiums, to $17,068,- 
181.14. These receipts, together with the fund available on January 
1, 1899, are as follows : — 



From sale of bonds, 

From the town of Nahant on admission to District, 

From the town of Swampscott on account of supplying water, 

From rents, real estate and miscellaneous sources. 



117,000,000 00 
20,000 00 
20,000 00 
28,181 14 



fl7,068,181 U 
Amount approved for payment by Board to December 31, 1898, . 16,022,418 85 

Balance January 1, 1899, $1,046,762 29 

If to this balance is added the sum of $98,423.25 for bills, pay 
rolls, etc., sent to the Auditor in December, but not placed by him 
on warrants for payment until January, 1899, and the further sum 
of $286.48 ready for payment but not yet called for; and from the 
amount is deducted $2,594.34, not received by the Treasurer until 
January, 1899, the result will be $1,141,877.68, which is the 
balance reported available in the treasury on January 1, 1899. 

The Treasurer of the Commonwealth was authorized by the 
Metropolitan Water Act to issue from time to time, on the request 
of the Board, negotiable bonds, in the name and behalf of the Com- 
monwealth, to an amount not exceeding $27,000,000, such bonds to 
be designated the '' Metropolitan Water Loan," and to be payable 
in not less than thirty years nor more than forty years. 

The following is a statement of the bonds sold by the Treasurer 
to December 31, 1898 : — . 



DATE. 


Bonds Sold. 


Rate. 


Premiums. 


1896, 

1896, 

1896 

1897, 

1898, 

1898, 


?2,225,000 
2,776,000 
2,000,000 
6,000,000 
2,000,000 
2,000,000 


11 1067 

1 1067 
1 0676268 
1 0782 
1 13176 
1 12877 


f 237,407 60 
296,092 50 
136,263 60* 
469,200 00 
263,620 00 
257,640 00 




fl7,000,000 


11,669,013 60 



* Including f 18,673.60 from reacynstment of rate made by Treasurer in 1897. 
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The Treasurer of the Commonwealth was required to establish a 
sinkins: fund sufficient, with its accumulations, to extiniruish the 
bohded debt at maturity. To this sinking fund there is required to 
be paid the premiums from the sales of the bonds and the proceeds 
from the operations of the Board, exclusive of those arising from 
sales of property, and such further amounts as he may deem neces- 
sary for the payment of interest and the payment of principal at 
maturity. 

The sinking fund so established amounted at the end of each year 
to sums as follows : — 

Dec. 31, 1895, $226,286 05 

Dec. 31, 1896, 699,860 70 

Dec. 31, 1897, 954,469 00 

Dec. 31, 1898, 1,416,374 29 

For the payment of the interest on the bonds issued by the 
Commonwealth, the sinking fund requirements and the expenses of 
maintenance and operation of the water works, annual assessments 
are made upon the various cities and towns constituting the Metro- 
politan Water District. There is apportioned each year to the city 
of Boston such amount as the valuation of that city of the preced- 
ing year bears to the valuation of all the cities and towns in the 
district; except that there is included in the amount of such 
valuations only one-sixth of the total valuation of any city and 
town which has not reached the safe capacity of its sources of supply 
in a dry year, as determined by the Water Board, and has not 
made application to the Board for water. The remainder to be 
raised is assessed to the other cities and towns in the district, one- 
third in proportion to their respective valuations, and two-thirds in 
proportion to their respective populations, including, how^ever, only 
one-sixth of the total valuation and one-sixth of the total population 
of any city or town which has not reached the safe capacity of its 
sources of supply, or has not made application for water as afore- 
said. A city or town, however, which is assessed on its full valua- 
tion and population, and which furnishes a part of its water supply 
from its own works, or receives a supply from a water company, is 
allowed and credited in its apportionment with a sum equal to $12 
for each 1,000,000 gallons of water so furnished, as determined by 
the Board. It was, however, provided by the Act that no such 
amount should be apportioned until the year 1898 ; and, in that 
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year, that the amount of $300,000 only, together with such sums 
as had been expended by the State Board of Health in its investiga- 
tions of a water supply for the Metropolitan District, should be 
assessed. The total sum assessable, therefore, for the year 1898, 
was $342,500. 

' In each succeeding year the amount to be so assessed is to be. 
increased by $200,000, until the entire amount required for the 
payment of interest, sinking fund requirements and expenses of 
maintenance and operation is reached, and thereafter such entire 
sum so required is to be so apportioned. 

In the assessments of the year there was allowed to certain of the 
cities and towns, at the rate of $12 for each 1,000,000 gallons, for 
water furnished from their own works or received from water com- 
panies from January 1 to May 31, 1898, amounts as follows : — 



Maiden, 


8460 60 


Watertown, . 


$612 96 


Medford, 


. 1,788 86 


Winthrop, . 


493 30 


Quincy, 


. 2,269 44 








Belmont, 


204 36 


Total, . 


. f6,692 52 


Revere, 


873 50 







The net sums assessed, in accordance with the provisions of the 
Act, by the Treasurer of the Commonwealth upon the various cities 
and towns of the district, for the year 1898, were as follows : — 



Boston, . 






. 1285,600 54 


Belmont, . 


$711 38 


Chelsea, . 






7,874 03 


Hyde Park, 


506 12 


Everett, . 






4,795 37 


Melrose, . 


3,332 94 


Maiden, . 






7,361 47 


Revere, . 


1,362 36 


Medford, . 






2,579 98 


Watertown, 


1,730 22 


Newton, . 






1,654 86 


Winthrop, 


841 51 


Quincy, . 






3,206 51 








Somerville, 






14,250 19 


Total, 


. 1335,807 48 



The smaller sums assessed upon the city of Xewton and the town 
of Hyde Park were owing to the fact that neither of these munici- 
palities had reached the safe capacity of its sources, and conse- 
quently neither had made application for water. 



(2) General Statement of Expenditures. 

The following is a summary of the expenditures made by the 
Board in its various operations : — 
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Summary of Expenditures, 



For the Year 

ending 
Dec. 81, 1898. 



From 

Beginning of 

Work, and ending 

Dec. 81, 1898. 



Construction, 

Wachusett Dam, Reservoir and Watershed, 

Wachusett Aqnedact, 

Sadbary Dam, Reservoir and Watershed, .... 

Pipe line and connections between Framingham Dams No. 
3 and No. 1, 

Pipe lines across Rosemary valley, 

Distribation system, $688,987 03 

Less valae of pipes, valves, etc., purchased 
and sent to store yards in previous years, 
but transferred to works, and included in 
cost of same for the current year, . . 129,578 36 

Other work and operations : — 

Investigations of existing water works systems, and pay- 
ments on account of same, 

Settlements on account of diversion of water and expenses 
connected with the same, including Clinton sewerage 
system, 

Administration and general expenses, 

Pipes, valves, etc., sent to store yards and. not yet trans> 
ferred to works, .' . . 

Maintenance. 

Dam and aqueduct department, 

Sudbury department 

Distribution department, 

Administration, general supervision and taxes, . 



Total expenditures, 



$702,583 68 
190,248 59 
239,077 76 

32,822 63 
23,034 05 



569,408 67 

5,035,045 15 

91,179 83 
25,085 62 



$6,898,485 98 

$6,046 38 
57,178 31 
82,983 31 
11,979 31 



$158,187 31 
$7,056,673 29 



$2,468,640 64 
1,713,404 70 
2,916,067 18 

48,465 47 

23,034 05 

2,476,852 61 



5,041,692 72 

930,824 34 
98,125 49 

147,124 84 
$15,864,231 54 

$6,046 38 
57,178 31 
82,983 31 
11,979 31 

$158,187 31 

$16,022,418 86 



(5) Detailed Financial Statement. 

The Board herewith presents, in accordance with the Metropol- 
itan Water Act, an abstract of its expenditures and disbursements, 
receipts, assets and liabilities, for the year 1898. 

(a) Expenditures and Disbursements. — The total amount of 
the expenditures and disbursements for the year beginning January 
1, 1898, and ending December 31, 1898, is $7,056,673.29, and the 
total amount from the time of the organization of the Board, July 
19, 1895, to December 31, 1898, is $16,022,418.85. The following 
is a division of the expenditures according to their general character. 
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GENERAL CHABACTER OF 
EXPENDITURES. ' 



For the Tear ending 
Dec 81, 1896. 



From Beginning of Work, and 
ending Dee. 81, 1888. 



Administration, 

CommlflBioners, .... 

Secretary and anditor, 

Clerks and stenographers, 

Legal services, .... 

Travelling 

Stationery and printing, . 

Postage, express and telegrams, 

Famitnre and fixtures. 

Alterations and repairs of building. 

Telephone, lighting, heating, water, 
and care of building. 

Miscellaneous expenses, . 

Engineering. 

Chief engineer and department en- 
gineers 

Principal assistant engineers. 

Engineering assistants. 

Consulting engineers. 

Inspectors, .... 

Architects, .... 

Railroad and street car travel. 

Wagon hire. 

Stationery and printing, . 

Postage, express and telegrams. 

Engineering and draughting instru 
ments and tools, . . . 

Engineering and draughting supplies 

Books, maps and photographic sup 
plies, .... 



Furniture and fixtures. 

Alterations and repairs of building 
main office, .... 



Alterations and repairs of building, 
sub-offices, .... 



Telephone, lighting, heating, water, 
and care of building, — main office, 

Telephone, lighting, heating, water, 
and care of building, — sub-offices. 

Rent of offices and other buildings. 

Field offices and sheds, 

Clinton office building. 

Unclassified supplies. 

Miscellaneous expenses, . 

Reimbursement, city of Boston, 

Amounts carried fortDard, . 



$11,600 00 

4,900 00 

4,339 21 

25 00 

427 60 

915 39 

379 90 

250 19 

701 56 

1,260 32 
286 46 



$21,403 33 

15,466 74 

113,734 75 

7,090 00 

16,166 57 

6.208 25 

4,322 35 

3,200 66 

3,103 85 

868 34 

529 95 
2,562 93 

871 63 
1,494 87 

731 49 

55 79 

2,105 39 

1,913 86 

332 75 

86 00 

381 39 
1,228 79 



$25,085 62 



202,859 68 



$227,946 80 



$46,310 27 

19,173 13 

14,601 53 

2,359 00 

910 82 

3,455 71 

860 01 

3,136 98 

2,405 29 

3,467 22 
1,446 53 



$70,644 41 
49,063 61 

346,987 15 
17,461 10 
89,307 90 
8,429 61 
11,313 42 
10,808 28 
10,881 64 
2,819 56 

14,069 17 
12,021 23 

3,005 61 
11,145 22 

3,113 96 

471 63 

5,042 17 



$98,126 49 



5,837 95 




2,335 28 




702 64 




9,866 87 




4,188 14 




4,723 68 




69,918 69 


764,148 72 
$862,274 21 
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GENERAL CHARACTER OF 
EXPENDITURES. 



For the Tear ending 
Dec. 81, 18d8. 



From BeRlnnlntr of Work, and 
ending Dec 81, 1898. 



Amounts hrought forward, . 

Construction. 

Preliminary work (boringi, soand- 
ings, test pits and other investiga- 
tions) : — 

Advertising 

Labor, 

Medical services, analyses, etc., 

Travelling, .... 

Rent, 

Water rates, .... 

Freight and express, 

Jobbing and repairing, . 

Tools, machinery, appliances and 
hardware sapplies. 

Castings, ironwork and metals. 

Iron pipe and valves, 

Blasting sapplies, . 

Paint and coating, . 

Fuel, oil and waste. 

Lumber and field buildings, . 

Drain pipe, .... 

Brick, cement and stone. 

Sand, gravel and filling. 

Municipal and corporation work. 

Unclassified supplies, . 

Miscellaneous expenses, 

B.eimbursement, city of Boston, 

Contracts, Wachusett Reservoir: — 



Joseph D. Gtonnaro, 
Neill McBride, 
T. H. Riddle & Co., 
Neill Devine & Co., 



Sect. 1, 

. Sect. 2, 

. Sect. 3, 

. Sect. 4 
(in part), 

Newell & Snowling Construction 
Co., .... Sect. 4 

(in part), 

Joseph D. Gennaro, . Sect. 4 

(in part), 

Monlton & O'Mahoney, . Sects. 4 

and 6 (in part). 

Contracts, Wachusett Aqueduct : — 
E. D. Smith & Co., . Sect. 2, 
E. D. Smith & Co., . Sect. 3, 

Amounts carried fortoard, . 



^SO 59 

21,661 77 

76 00 

3 60 

3 00 
119 17 

17 31 
82 09 

499 46 

32 87 

70 89 

6 13 

2 71 

88 99 

159 78 

40 80 

bb 00 

4 00 
149 23 

97 39 



$2,682 59 

2,815 39 

38,719 06 

3,460 11 

6,052 22 

16,248 81 

9j884 66 



$19,911 91 
37,887 96 



$227,946 30 



23,709 68 



79,762 74 



$67,799 87 $331,407 72 



$2,624 59 

71,335 26 

621 33 

1,460 88 

37 00 

2,077 30 

391 36 

404 67 

14,949 46 

120 14 

2,926 11 

36 73 

138 64 

647 93 

4,786 26 

40 80 

223 19 

196 05 

44 07 

1,067 66 

209 69 

66,404 63 



$11,870 96 
12,067 11 
38,719 06 

3,460 11 

6,052 22 

16,248 81 

9,884 66 



$128,720 11 
242,601 06 



$862,274 21 



159,641 62 



98,292 82 



$371,321 17 $1,120,208 66 
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GENERAL CHARACTER OF 
EXPENDITURES. 


For the Tear ending 
Dec. 81, 1888. 


From Beginning of Work, and 
ending Dec. 81, 1898. 


Amounts brought forward^ . 


957,799 87 $331,407 72 


$371,321 17 $1,120,208 65 


Construction — Con. 






Contracts, W uchusett Aqueduct— Con. 






Silvio Casparis, . . Sect. 4, 


793 72 


114,167 77 


Silvio Casparis, . . Sect. 5, 


969 67 


98,679 99 


Silvio Casparis, . . Sect. 6, 


22,959 04 


145,453 49 


Silvio Casparis, . . Sect. 7, 


81 87 


128,802 72 


Jones, Pollard & Co., . Sect. 8, 


66 70 


64,766 00 


Silvio Casparis, . . Sect. 9, 


- 


171,041 07 


Silvio Casparis, . . Sect. 10, 


190 78 


170,262 02 


Moulton & O'Mahoney, . Sect. 11, 


36,560 81 


143,642 77 


W. A. Murtfeldt Co., covering 
Assabet Bridge, .... 


_ 


1,261 00 


J. W. Bishop & Co., superstructure 
terminal chamber. 


639 00 


4,260 00 


New England Oranite Works, 
superstructure gaging fnan-hole, 


1,584 00 

1^1 fMA fi6 


1,584 00 








Contracts, Sudbury Reservoir: — 






Moulton & O'Mahoney, Sudbury 
Dam, 


_ 


$297,482 60 


Auguste Saucier, . . Sect. A, 


$29,033 08 


62,183 11 


Moulton & O'MahoDey, . Sect. B, 


- 


56,477 93 


M alone & Strang, . . Sect. C, 


— 


.81,070 83 


Auguste Saucier, . . Sect. D, 


- 


41,567 41 


Charles Linehan, . . Sect. E, 


- 


32,802 86 


Newell & Snowling, . Sect. F, 


- 


26,272 65 


Charles Linehan, . . Sect. G, 


- 


16,738 23 


Moulton & O'Maboney, . Sect. H, 


- 


34,486 72 


Harry P. Nawn, . . Sect. I, 


- 


70,343 26 


Moulton & O'Mahoney, . Sect. J, 


- 


43,754 13 


Blagen & Bush, . . Sect. K, 


2,196 02 


66,167 62 


Moulton & O'Mahoney, . Sect. L, 




78,864 00 


Harry P. Nawn, . . Sect. M, 


16,319 41 


107,879 43 


Thomas Nevins & Son, . Sect. N, 




55,227 98 


Washburn & Washburn, Sect. 0, 


47,268 87 


119,877 60 


Sundry bills paid under this con- 
tract, 


933 61 


933 51 


Harry P. Nawn, . . Sect. P, 


14,719 71 


86,430 70 


Washburn & Washburn, Sect. Q, 


7,661 14 


106,163 80 


Mignault & McGrain, Spillway 
Channel, 


988 08 


988 08 


S. D. Hicks & Son, changing gutter, 
etc., at gate-house, 


275 00 


275 00 


Amounts carried forward, . 


$119,373 82 $463,052 58 


$1,374,987 36 $2,636,440 65 
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Amounts brought forward, . 

Construction — Con . 

Contracts, Sadbary Reservoir— Con, 

Henry Parsons, iron fence, . 

John Berry, filter beds, . 

Mignanit & McGrain, settling reser- 
voir, 

Holbrook, Cabot & Daly, stone 
arch bridge, . . . ' . 

N. Y., N. H. & H. R.R. Co., tem- 
porary bridge, .... 

R. D. Wood & Co., slnice gates, . 

J. W. Bishop & Co., gate-house, . 

John Evans & Co., granite finial, . 

Holbrook, Cabot & Daly, circular 
dam, 

Reimbursement, city of Boston, . 

Contracts, Rosemary Siphon : — 

A. L. Norton & Co., pipe-lajring, . 

Sundry bills paid under this con- 
tract, 

T. Tighe & Sons, teaming pipe, 

Contracts, Pipe l^ine. Dam No. 3 to 
Dam No. 1 : — 

Harry P. Nawn, pipe-laying, 

L. F. Childs, teaming pipe, . 

Contracts, Clinton Sewerage Sys- 
tem:— 

Newell & Snowling Construction 
vyO., .... Sdect. 1, 

0. Cunningham & Son, . Sect. 2, 

Sundry bills paid under this con- 
tract, 

Contracts, distribution system : — 

Malone & McHale, . Sect. 1, 

Cuman & Hochstader, . Sect. 2, 

MacRitchie & Nichol, . Sects. 3 

and 10, 

C. A. & C. E. Trumbull, Sect. 4, 

Snyder & Williams, . Sects. 4 

and 11, 

MacRitchie & Nichol, . Sect. 5, 
Amounts carried forwardf . 



For the Year ending 
Dec. 81, 1898. 



From Refirlnning of Wurk, and 
ending Dec 31, 1898. 



9119,373 82 $453,052 58 $1,374,98735 $2,535,440 65 



2,380 45 



^ • 



$4,194 04 

787 49 
930 33 



$2,707 60 
1,970 95 



$15,613 19 
10,041 15 

4,202 17 



$4,072 33 



16,342 96 
896 79 

2,380 45 

33,400 21 





6,387 80 




4,918 06 




17,437 92 




350 00 




4,550 27 


121,754 27 


461,089 26 


$4,194 04 



5,911 86 



787 49 
930 33 



4,678 55 



$15,269 27 
1,970 95 



29,856 51 



$15,613 19 
10,041 15 

4,202 17 



$6,867 63 



1,922,741 07 



5,911 86 



17,240 22 



29,856 61 



- 




39,517 92 


9,883 20 




40,507 71 


1,598 70 




6,741 42 


— 




48,469 33 


9,544 33 




44,066 34 


$25,098 56 


$615,253 77 


$186,170 35 $4,511,190 31 
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OENEBAL CHARACTEB OF 
EXPENDITURES. 



For the Year ending 
Dec. 31, 1898. 



From Beginning of Work, and 
ending Dec. 81, 1898. 



Amounts hrovght forward^ • 
Construction — Con. 

Contracts, distribation system — Con, 

Davis & Famum Maoufacturing 
Co , cast-iron frames and covers, 

Howard Harrison Iron Co., iron 
pipe, 

Coffin Valve Co., valves, 

Josiah H. Long, valves, . 

Kennedy Valve Mannfactnring Co. 
valves, 

New Jersey Steel and Iron Co. 
steel work for yalve chamber, 

New Jersey Steel and Iron Co. 
pipe bridge over Mystic River, 

Cheney & Trnmbnlls, pipe bridge 
over Mystic River, 

David H. Andrews, pipe bridge over 
i5o8ton & Maine Railroad, . 

Boston Bridge Works, pipe bridge 
over Boston & Albany Railroad^ 

Pittsburg Bridge Co., pipe bridge 
over Boston & Maine Railroad, . 

The E. P. AUis Co., Chestnut Hill 
high-service pumping engine, 

The W. H. Gallison Co., steam 
piping 

C. A. Dodge & Co., Addition to 
Chestnnt Hill pumping station, . 

Edward Kendall & Sons, iron work 
for pumping station, . 

Lake Erie Boiler Works, Belpaire 
boiler, Chestnut Hill high-ser- 
yice pumping station, . 

Brown Hoisting and Conveying 
Machinery Co., hand travelling 
crane, 

Hugh Cairns, stone carving on 
pumping station, 

H. W. Johns Manufacturing Co., 
asbestos covering, 

New England Structural Co., steel 
work for valve chambers, . 

C. H. Eglee Co., gate house and 
connections at Spot Pond, . 

T. W. Kinser & Sons, high-service 
reservohr, Middlesex Fells, 

Sundry bills nnder this contract, 

Nawn & Brock, completing high- 
ser/ice reservoir. 

Amounts carried forward^ • 



$277,290 69 $615,253 77 $1,882,58441 $4,511,190 31 



998 04 



1,845 00 



1,836 00 



3,980 00 


1,429 17 


1,500 00 


3,097 00 


51,800 00 


1,400 00 


32,400 09 


3,199 32 


13,650 00 


1,930 00 


214 00 


194 20 


1,496 00 


7,203 05 


29,972 29 


5,066 19 


2,830 40 


$442,831 44 



$615,253 77 



998 04 



166,628 28 


1,845 00 


14,008 00 


11,390 00 


2,132 55 


3,980 00 


8,570 28 


2,497 00 


1,500 00 


3,097 00 


51,300 00 


1,400 00 


45,643 59 


3,199 32 



13,650 00 

1,930 00 

214 00 

194 20 

1,496 00 

21,559 74 

29,972 29 
5,066 19 

2,830 40 



$2,262,68629 $4,511,190 31 
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METROPOLITAN WATER BOARD. 



[Jan. 



GENERAL (7HARACTEE OF 
EZPENDITORES. 



For the Year ending 
Dec 81, 1896. 



From Beginning of Work and 
ending Deo. 81, 1898. 



Amounts brought forward, • 

Construction — Con. 

Contracts, distribution system — Con. 

Norcross Bros-, Chestnut Hill low- 
serrice pumping station, . 

The Atlantic Works, sluice gates. 

Deduct value of pipes, valves, etc., 
included in above list, since trans 
ferred to maintenance account 
and shown on page 63, 

Additional work : — 

Labor, 

Medical services, analyses, etc., 

Travelling, .... 

Rent, 

Water rates, .... 

Freight and express, 

Jobbing and repairing, . 

Tools, machinery, appliances, and 
hardware supplies. 

Castings, ironwork and metals. 

Iron pipe and valves, 

Blasting supplies, . 

Faint and coating, . 

Fuel, oil and waste, 

Lumber and field buildings, . 

Drain pipe, .... 

Brick, cement and stone. 

Sand, gravel and filling. 

Municipal and corporation work, 

Police service. 

Sanitary inspection. 

Judgments, .... 

Unclassified supplies. 

Miscellaneous expenses. 

Reimbursement city of Boston, 

Legal and expert : — 
Legal services. 
Expert services. 
Court expenses. 
Miscellaneous expenses. 

Amounts carried forward, . 



$442,831 44 $615,253 77 $2,262,68629 $4,511,190 81 



16,691 22 
691 60 



$460,114 26 



2,628 13 



$87,428 34 
169 50 
334 60 
519 73 
32 49 
623 97 
1,717 59 

9,381 82 
6,991 14 
7,379 82 

166 52 

374 73 
1,160 57 
9,866 05 
1,198 34 
3,437 09 

611 78 
16,327 08 
13,104 91 

434 79 

1,529 25 
1,961 63 



$250 00 



18 00 



16,691 22 
591 60 



457,486 13 



$2,279,96911 



2,628 13 



164,741 74 



I 



268 00 



$1,237,749 64 



$159,081 93 

495 10 

556 52 

2,173 37 

67 49 

1,833 52 

2,721 87 

19,733 95 

14,119 88 

14,899 03 

482 24 

2,511 61 

1,861 92 

23,690 59 

1,826 17 

4,514 40 

2,327 67 

52,037 00 

73,462 92 

3,878 61 

1,000 00 

2,432 72 

2,510 16 

21,765 87 

$3,368 82 

476 87 

67 86 

33 36 



2,277,340 98 



409,984 54 



3,935 90 



$7,202,451 78 
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GENEBAL CHARACTER OF 
EXPENDITURES. 



For the Year ending 
l>ec. 31, 1898. 



From BeRlnning of Work, and 
ending Dec 91, 1898. 



Amounts brought fonoard. 
Real Estttte, 

Legal and expert : — 

Legal servloes, 

Conveyancer and assistants, , 

Experts, . 

Appraisers, 

Court Expenses, . 

Counsel expenses, . 

Conveyancing supplies, 

Conveyancing expenses. 

Miscellaneous expenses. 

Reimbursement, city of Boston, 

Settlements by Board, 

Settlements, reimbursement, city of 
Boston, .... 

Judgments, 

Taxes and tax equivalents. 

Care and disposal. 



Damaoes to Real Estate not taken^ 
to Jousiness, and on Account of 
Loss of Wages, 

Legal and expert services, . 
Settlements, 



Claims on Account of Diversion of 
Water. 

Legal and expert : — 

Legal services, .... 

Expert services, .... 

Miscellaneous expenses. 
Settlements, 



Purchase of Existing Water Works, 

Legal and expert : — 

Legal services, .... 

MiscellaDeous expenses, 
Settlements 

Amounts carried forwafd^ . 



f280 00 
13,962 38 

40 00 
1,939 40 

14 70 

424 88 

1,326 50 

303 71 

523,871 19 



633 60 

24,581 13 

8,706 62 



$26,349 68 



$3,191 72 

200 97 

34,500 00 



$409 86 
5,025,000 00 



$1,237,749 64 



$4,736 31 

47,414 18 

13,829 40 

6,267 19 

34 72 

43 25 

2,334 19 

2,466 06 

382 91 

11,866 50 

2,087,225 94 





531,606 00 




633 60 




29,891 87 


671,084 11 


4,801 97 





26,349 68 



37,892 69 



5,025,409 86 



$6,898,485 98 



$1,130 67 
27,049 68 



$3,749 98 

10,459 42 

200 97 

849,350 00 



$1,835 84 

469 16 

5,025,000 00 



$7,202,451 73 



2,742,534 09 



28,180 35 



863,760 37 



5,027,305 00 
$15,864,231 64 
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GENERAL CHARACTER OF 
EXPENDITURES. 



For the Tear ending 
Deo. 81, 189B. 



From Beginning of Work, and 
ending Deo. 81, 1898. 



Amounts brought forwardf • 

Maintenance and OperaHon. 

Administration : — 

Commissioners, .... 

Secretary, auditor and assistants, . 

Postage, printing, stationery and 
other supplies, .... 

Telephone, heating, lighting and 
care of building, .... 

Miscellaneous expenses. 

Supervision and general superintend- 
ence : — 

Chief engineer and department 
engineers, 

Engineering and clerical assistants. 

Postage, printing, stationery and 
office supplies, .... 

Telephone, heating, lighting and 
care of offices, .... 

Travelling and incidental expenses, 

Miscellaneous expenses. 

Alterations and repairs of buildings, 

Pumping service : — 

Labor, 

Fuel, 

Oil, waste and packing, . 

flepairs and renewals, . 

Small supplies and expenses, 

Pumping by municipalities, . 

Superintendent and assistant super 
intendents, .... 



Engineering assistants. 

Laboratory force. 

Sanitary inspectors, . 

Recording and scientific instruments 
and supplies, .... 

Labor and teaming, . 

Tools, machinery and appliances. 

Lumber and hardware supplies, 

Jobbing and repairing. 

Travelling, 

Horses, vehicles and stable expenses 

Fuel, 

Alterations and repau-s of buildings 

Municipal and corporation work. 

Amounts carried forward^ . 



$6,898,485 98 



t2,400 00 
3,860 00 

233 98 

259 78 
1 30 



5,666 67 
5,277 78 

404 87 

655 33 
499 67 
195 06 
873 02 

24,451 77 

17,542 20 

748 28 

1,974 04 

1,714 16 

2,553 69 

3,249 60 
4,247 01 
2,639 92 
2,367 72 

832 44 

53,219 49 

2,449 62 

1,327 60 

1,680 40 

1,063 23 

3,574 18 

1,543 12 

402 97 

200 00 



$15,864,231 & 



$148,108 89 $6,898,485 98 



$2,400 00 
3,860 00 

233 98 

259 78 
1 30 



5,666 67 
6,277 78 

404 87 

655 38 
499 67 
195 05 
873 02 

24,451 77 

17,542 20 

748 28 

1,974 04 

1,714 16 

2,553 69 

3,249 60 
4,247 01 
2,639 92 
2,367 72 

832 44 

53,219 49 

2,449 62 

1,327 60 

1,680 40 

1,063 23 

3,574 18 

1,543 12 

402 97 

200 00 



$148,108 89 $15,864,231 5 
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OEKERAL CHABACTER OF 
EXPENDITURES. 



For the Tear ending 
Dec 31, 189S. 



From Bejrlnnlng of Work, and 
ending I>ec. SI. ISRS. 



Amounts brought fonoard, . 
Maintenance and Operation — Con. 

Taxes, 

CoDtractB for pipes, yalTes, etc., orig- 
inally charged to constmction, 
since transferred to maintenance 
(included in list, pages 48, 49 and 

Unclassified supplies, 

Miscellaneous expenses, . 

Total, 



Total expenditures. 



$148,108 89 $6,898,485 98 



3,563 98 



I 



$148,108 89 $15,864,231 54 



3,563 98 



2,628 13 
2,591 88 
1,294 43 



168,187 81 



$7,056,673 29 



2,628 13 
2,591 88 
1,294 43 



158,187 81 



$16,022,418 85 



The following division will show costs of the different works. 



EXPENDITURES FOR DIFFERENT 
WORKS. 



General administrationf applicable 
to €M parts of the work. 



Waehusett Dam and Reservoir. 

Wachusett dam : — 

Engineering 

Preliminary work, . 
Additional work, . 
Contracts, temporary works, . 
Additional work, temporary works 
North dike, engineering, . 

preliminary work, . 
contracts, 

additional work, . 
South dike, engineering, . 

preliminary work, • 
additional work, 
Bemoral of soil, engineering, . 

preliminary work, 
contracts, 
additional work, 
Relocation of railroads : — 
Engineering, .... 
Fteliminary and additional work 

Amottnts carried foruHtrdf • 



For the Year ending 
Dec. 81, 18!«. 



$9,399 23 

302 72 

583 59 

26 63 

14,596 81 

16,753 89 

3,165 78 

24,999 60 

15,900 85 

247 00 

49 42 

36 00 

10,904 32 

16,507 46 

26,918 23 

2,397 09 

1,776 41 
116 87 



$25,085 62 



$144,681 90 $25,085 62 



From Beginning of Work, and 
ending Dec SI, 1898. 



$36,541 65 


23,841 74 


583 69 


7,367 37 


73,086 46 


31,680 81 


27,578 86 


25,011 97 


15,900 85 


1,141 95 


2,485 98 


36 00 


30,728 06 


27,732 57 


38,329 95 


2,575 09 


4,573 77 


116 87 


$349,313 54 



$98,125 49 



$98,125 49 
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-S 


'iM^"* 


SToin Boirtnnin 


iW" 


AHumntt brought fomaTd, . 


(140.155 17 


f727,669 30 


(1,577,482 80 


(2,566.766 13 


Wachaattt Aqueduct— Coa. 












32,895 62 




76.703 22 




I*gai, conreTuncing and eiport, 


886 86 




10.280 29 




Realeetsw; — 




















Berlin, 


2,000 00 




10.367 M 




Clinton, 




- 




17.700 00 




Northborongh, . . 




13.723 90 




17.281 40 




Msrlboroogh, . . 




850 00 




1.967 SO 








315 00 




1.016 00 




Taxes, care and diaposal, 




121 6a 


190,248 69 


626 99 


1,713,404 70 






Sudbury Dam and Rtterto 


r. 










Dam, engineering, . 




(3.289 71 




(46.236 84 








3 40 




4.766 88 




contracta, com wall, 


- 




88.773 86 






- 




127,674 66 




maaonry section, . 






327,027 27 




Bnpentractnre, 


27S00 




18,062 92 




glnlcegatea and iron 






4,918 06 




■plll<ra; channel, . 


988 OS 




988 08 




additional work, . 


6,418 08 




27.837 88 






13,030 68 




124,092 15 




prelimlnBry work, . 






51.413 64 




contracts, lem oval at soli 
and deepening. 


117.110 74 




1,118,916 69 




roada and rall- 
roada, . 


1.000 00 




216,646 87 




^mmm 






4,650 27 




additional work, 


10.362 23 




59,537 U 




Legal, coDTeyandng and expert, . 


2,402 37 




18.042 43 




Real estate, property, . . . 


67.473 80 




691,848 28 




taxes, care and disposal. 


1,632 30 


213,976 19 


6.879 56 


2,838,111 78 














»4,n6 14 
1,21S 60 




(6.418 26 
1,305 83 




Preliinlnary work 








2,380 4fi 




14,283 99 




Additional wock 




91 27 
37,626 32 








Legal, conveyandog and eipert, . 


71 30 


7,783 49 


83 30 


69,808 97 










11,138,677 67 




(7,178,091 08 
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EXPENDITURES FOR DIFFERENT 
WORKS. 

Amounts brought forward^ 

Improving Sudbury IVaterahed. 

Engineering, 

Additional worlc, .... 

Real estate, 

Legal, conyejancing and expert, 

Pipe Lines and Connections between 
Framingham Dams No. 3 and 

No. 1. ' 

Engineering 

Preliminary work, .... 

Contracts, 

Additional work, .... 

Pipe Line across Rosemary Valley. 

Engineering, 

Preliminary work, .... 

Contracts, 

Additional work, .... 

Distribution System. 

IjOw service : — 
Pipe lines and connections : — 

Engineering, .... 

Preliminary work. 

Contracts, . . . Sect. 1, 

Sect. 2, 
Sect. 3, 
Sect. 4, 
Sect. 5, 
Sect. 6, 
Sect. 7, 
Sect. 8, 
Sect. 9, 
Sect. 10, 
Sect. 11, 
Sect. 12, 

Additional work. 

Additional work, . Sect. 1, 

Sect. 2, 
Sect. 3, 

Amounts carried forttard, . 



For the Tear ending 
Dee. 81, 1888. 



From Beginning of Work, and 
endlngDec. 81, 1898. 



$5,666 34 

9,577 64 

1,864 50 

209 60 



|298 50 



31,678 44 
845 69 


|1,939 68 

24 62 

20,421 81 

647 94 



$11,379 83 

64 75 

4,393 88 

3 77 

5,043 52 

1,896 71 

9,220 70 

7,881 20 

10,885 21 

385 39 

30,382 26 

5,619 63 

7,063 72 

9.574 89 

8.575 64 
71 22 

1,110 43 
31 77 



$1,139,677 57 



17,318 08 



82,822 63 



23,034 05 



$113,583 52 $1,212,862 33 



$6,494 69 

9,577 64 

1,864 60 

209 60 



$2,528 19 

239 58 

44,415 28 

1,282 42 


$1,939 68 

24 62 

20,421 81 

647 94 



$86,339 36 

8,425 34 

23,990 48 

179,386 91 

32,678 13 

202,087 98 

48,866 79 

136,819 33 

131,592 98 

139,674 10 

108,627 80 

20,345 99 

141,495 15 

12,862 18 

37,185 17 

1,580 39 

3,154 18 

39 55 



$7,178,091 58 



18,146 43 



48,465 47 



23,034 05 



$1,315,15181 $7,267,737 53 
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expert, 


246 72 


179,882 18 


0,NWOU 

2.26S72 
1,433,718 64 


Nortbeni Ugh iwrice : — 
Pipe liDM uid connecUoi 




Enginoeriog, 
Preliminary work, 




t9.791 84 
92 45 




»31,S03 81 
1,675 91 


ContnctB, . 


Sect. 13 
Sect. 14 


6S7 84 




74,MWB8 
39,682 97 




Sect. IB 


29 21 




41,373 97 




Sect. 16 
Sect. 17 


3,081 17 
3177 




23,804 08 
6.930 47 




Sect. 18 
Sect. 36 
Sect. 27 


S,199 41 
31,900 7S 
24,143 65 

2,871 21 
19 23 




93,193 96 
31,900 78 
24.143 66 
8,652 43 
162 57 




Sect, 13 






Sect. 14 


1 22698 




2,791 98 




Sect. 15 


' fisoa 




468 48 




Sect. 16 
irrf,. 


173 81 




311 30 


Ammmtt a>rri«d fenn 


1 »78.28T!7 


$1,392,214 51 


«337,296 69 •8,701,476 17 
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EXPEXDITUXE8 FOK DIFFEREXT 
WOUU. 



For the Tear endtoff 
DecSUlBK. 



Befiaiiiiir of Wtnk^ 
Itee. SI, IfiM. 



AmomUs brought forward^ • 

i>ufrAitf»o» Sy$tem — Con. 
Southern high Mnrioe — dm. 
Baterroir, engineering, . 

preliminuT woik, 
additioDAl work, . 

Real estate, 

Legal, oonve jandng and expert, . 

yortkem Extra High Serriee. 
Engineering 

Giemwood Pipe Yard. 
Beal estate, 



I 



•872,898 75 $1,521,524 95 I $617,534 95 $9,112,074 10 



454 09 


4 75 


95 00 


425 00 


47 50 



of Water, South Broach of 
yathua Bicar. 



Engineering, .... 
Legal, oonrejandng and expert. 
Settlements, .... 
Clinton sewerage system : — 

Engineering, .... 

Preliminary work, . 

Contracu, .... 

Additional work, . 

Real estate, . . . . 



$1,688 65 

8.701 11 

34,500 00 

11,702 47 
1,761 97 

82,866 92 
1,828 71 
4,180 00 



Examination of Existing Water 
Works, and Pagmtentt on Aecomtt 
of »am§. 

Engineering, 

Legal, coQTeyancing and expert. 

Settlements 



Pipes. ValvoM, Castings, etc., sent^st 
to Storage Yards, and afttrwrds 
transferred as needed to Different 
Paris of the Work. 

Sent to storage yards, 

Transferred firom storage yards to 
works, and indadedin costs above. 

Balance from beginning of work. 

Excess of transfers oTer pnrdiases 
dorlng the year 1898, 



$8,128 22 

1,916 93 

6,025,000 00 



878,925 09 



6,889 82 



91,179 83 



5,035,045 15 



$7,028,064 34 



$153,769 26 
283,347 62* 



• • 



1,307 31 




91 85 




95 00 




4,425 00 




2,206 84 


625,662 96 
468 77 





$12,976 10 

16,590 05 

849,850 00 

12,261 59 
1,770 97 

82,366 92 
1,828 71 
4,180 00 



$11,825 80 
4,866 92 

5,025,000 00 



$1,501,261 76 
1,854,137 42 



129,578 36* 



Anunmts 



$6,898,486 98 



6,88»a 



980,824 84 



5,041,692 71 



147,124 34 



[$15,864,281 M 



* In order to show the fnll cost of each part of the work, there haa been indaded the Talne of pipes, 
TalTea, etc., orifinally charged to stock and alDce transferred to the works. As the amonnt thus trans, 
ferred daring the year 1888 exceeded by $129.&78.M tlie amount reeeiTed for the same period, betng 
material on hand from former years, this ezeeaa is dedneted from the agfrefate of eoeta, the reaalt beliig 
the amount expended daring the year for eonetrnetlon and aeqolroment. 
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EXPENDITUBES FOR DIFFERENT 
WORKS. 



For the Tear endinff 
Dec. 81, 1886. 



Fran Beginning of Work, and 
ending Dec 81, 1896. 



Amounts brought forwardt • 

Mixintenance and Operatum* 

AdminigtratJon, .... 

General sapenrislon : — 

Serrioes, 

Supplies and expenses, . 



Taxes, 

Dam and aqnednct department : ^ 
General superintendence : — 

Services, 

Supplies and expenses. 
Dam and aqueduct : — 

Labor, 

Supplies and expenses. 
Sanitary inspection : — 

Labor, 

Supplies and expenses, 

Sudbury department: — 

General superintendence : — 

Services, 

Supplies and expenses. 

Superintendence, Framingham 
oflftce: — 

Labor, 

Supplies and expenses, 
Sudbury Reservoir : — 

Labor, 

Supplies and expenses, 
Ashland Reservoir : — - 

Labor, 

Sopplies and expenses, 
Hopkinton Reservoir : — 

Labor, 

Supplies and expenses, 
Whitehall Reservoir : — 

Labor, ...... 

Supplies and expenses, 

Framingham Reservoirs, 1, 2 and 
3: — 



Labor, .... 
Supplies and expenses. 

Amounts axrried forward^ 



$6,898,486 98 



6,765 06 



$1,475 00 
185 27 



$1,072 48 
SOI 00 

3,656 97 
749 14 

238 77 
83 02 



$6,678 86 
1,636 67 



3,911 69 
766 88 

2,817 44 
687 66 

1,064 21 
205 56 

2,132 43 
602 40 

238 00 
137 31 



3,059 91 
1,080 78 



1,660 27 
3,663 98 



6,046 38 



$24,819 69 $6,916,511 67 



$15,864,231 64 



$1,475 00 
186 27 



1,072 48 
301 00 

3,656 97 
749 14 

233 77 
33 02 



$6,678 86 
1,536 67 



3,911 69 
766 88 

2,817 44 
587 66 

1,064 21 
205 55 

2,132 43 
602 40 

238 00 
137 31 



3,069 91 
1,080 78 



6,756 06 



1,660 27 
3,663 96 



6,046 88 



$24,819 69 $15,882,257 23 
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EXPENDITUEES FOB DIFFERENT 
WORKS. 

Amounts brought forward, • 

Maintenance and Operation — Con. 

Sadbarj department — Con, 
Lake Cochitaate : — 

Labor, 

Sapplies and expenses, • 
Pegan filters: — 

Labor, 

Sapplies and expenses, 

Sndbary and Cochitaate water- 
sheds: — 

Labor, 

Sapplies and expenses, 

Sanitary inspection : — 

Labor, 

Sapplies and expenses, 

Sndbary and Cochitaate Aqne- 
dacts: — 

Labor, ...... 

Sapplies and expenses, 
Chestnat Hill Resenroir: — 

Labor, 

Sapplies and expenses. 
Biological laboratory : — 

Labor, 

Sapplies and expenses, 

Distribation department : — 

General saperintendence : — 

Services, 

Sapplies and expenses, 

Pamping serrice, Chestnat Hill 
high-service pamping station : 

Labor, 

Fael, 

Repairs, 

Oil, waste and packing, 

Small sapplies, .... 

Melrose pamping station : — 

Labor, 

Fael, 

Supplies and expenses, 

Amounts carried fortoard, • • 



For the Tear ending 
Dec. 81, 1898. 



From Beginning of Work, and 
ending Dec 81, 1888. 



124,819 69 96,916,511 67 



2,027 32 


2,027 32 


394 16 


394 16 


1,959 97 


1,969 97 


832 28 


832 28 


414 00 


414 00 


231 67 


231 67 


2,251 30 


2,251 SO 


181 55 


181 55 


8,733 41 


8,733 41 


3,278 54 


3,278 54 


7|355 48 


7,356 48 


866 85 


866 85 


2,700 31 


2,700 31 


1,131 78 

fi7l7R ?n 


1,131 78 



1,733 11 


1,733 11 




590 10 


590 10 




22,706 91 


22,705 91 




16,116 70 


16,116 70 




2,062 11 


2,062 11 




718 83 


718 83 




830 21 


830 21 




1,457 08 


1,467 08 




1,807 65 


1,807 55 




422 74 


422 74 





948,444 34 96,973,689 98 



924,819 69 915,882,257 23 



57,178 31 



948,444 34 915,939,436 54 
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(b) RECEI^T:^. — The total amount of receipts from rent^. sales 
of propertA". etc.. for the year Ivfginnins January 1. l5>9v>. and 
ending DecemWr 31. 1-S9S. is ^^^to.ool.lT : ami the total amount 
from the time of the organization of the Bi^ard, Julv 19* 1895» 
to December 31, 1S98, is $68JS1.14. The sroneral character of 
these receipts is as follows : — 






Dec. $1. IJOJL 



IVv $1.MIJL 



Forfeiture for contracts awarded, bat not exe> 
cnted 

Rents from real estate 

Sales of real estate and baildings. 

Land products, 

Labor, tools and supplies, 

Pajments on account of admission into the Met- 
ropolitan Water District, 

Pavments on account of supplying water outside 
district, . . * . 

Unclassified receipts, 



I 

$8.84$ 36 - 

1,325 6it i 

2,967 13 

2,3i>8 91 



20,000 00 
83 17 



I 



Totals, 



$55,531 17 



»A00 00 
16^'>5 99 
2,567 60 
4.282 SS 
3,8l»7 27 



20,000 00 2«),005 00 



20,0iX> 00 
162 95 

168,181 14 



The foregoing receipts have been credited to the various objects 
or works as follows : — 



i 



For tb« Year ending 
Dec. 31, 18WL 



From Beglnnlnc of 

Work, and endlaf 

Dee. SI, UML 



Admission into Metropolitan Water District 
(Nahant & Quincj), 

Supplying water outside of water district 
(Swampscott), 

Construction : — 

Wachusett Reservoir, 

Wachusett Aqueduct, 

Sudbury Reservoir, ...... 

Distribution system, 

Diversion of water (Clinton sewerage system). 



Maintenance : — 
Wachusett Aqueduct, 
Sudbury system. 
Distribution system, . 



Totals, 



120,00-0 00 
20,000 00 



10,291 23 

84 00 

1,662 20 

1,836 95 

69 50 



234 00 

1,260 12 

93 17 



$55,531 17 



$20,005 .00 
20,000 00 



16,817 57 

246 42 

6,265 00 

3,690 36 

69 50 



234 00 

1,260 12 

93 17 



$68,181 14 
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(c) Assets. — The value of the assets is given, as far as practi- 
cable, at cost prices : — 

Desks, chairs, safes, drafting tables, plan eases, typewriting ma- 
chines, electrical fittings and general office fixtures and supplies, $19,220 00 
Transits, levels, planimeters, scales and other engineering instru- 
ments ; drafting paper and general drafting supplies ; outfits for 
cement testing, blueprinting, photography, and chemical analyses ; 

laboratory supplies, etc., 28,270 00 

Atlases, maps, portfolios and reference books, 1,900 00 

Railroad and electric road tickets, 1,620 00 

Horses, vehicles, farm machinery and stable supplies, . . . 9,270 00 

Portable cells, revolvers, handcuffs, belts and other police supplies, 1,700 00 

Engines, pumps, boilers, derricks, diamond and other drills, lumber, 

field buildings, tools and general construction supplies, . . 67,410 00 
Pipes, valves, castings, etc., classed as stock, ..... 143,840 00 



1273,280 00 



In addition to the above, there are numerous pumps, engines, 
boilers, derricks and other appliances for construction work; 
wagons, rollers and other implements for use in the care of 
grounds and miscellaneous supplies and material for various pur- 
poses, included in the taking from the city of Boston on Janu- 
ary 1, 1898, the value of which has not yet been determined; 
numerous note and calculation books, studies, plans, etc., of great 
value to the Board, to which no stated value can be assigned ; real 
estate in the site of the proposed Wachusett Reservoir ; a lot and 
building in Clinton, used as the oflSce and headquarters of the Board 
in* that place ; also the completed works, and works in process of 
construction, in the care of the Board. 

{d) Liabilities. — There are liabilities as follows : — 

Unpaid bill of Seth Twitchell, »376 00* 

Due on monthly pay rolls, 6,600 OOf 

* Sandry other petty bills dae January 1, 1899, have since been paid. f Since paid. 
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Reserved on Approved Monthly Estimates for Work done (not due untU 

Completion of Contracts) . 




Mignault & McGraiD, . 

Washburn & Washburn, 

Washburn & Washburn, 

T. H. Riddle & Co., 

J. D. Gennaro, 

Silvio Casparis, 

Silvio Casparis, 

Moulton & O^Mahoney, . 

O. Cunningham & Son, . 

Newell & Snowling Construction 
Company, .... 

O. A. Dodge & Co., 

H. A. Hanscom & Co., . 

McNeal Pipe and Foundry Com- 
pany 

Camden Iron Works, 

Norcross Bros., 

Atlantic Works, 

Mirick & Wentworth, . 

O'Rourke & Nelson, 

Nawn & Brock, 



Total, 



Sudbury Dam, 
Sudbury Reservoir, 
Sudbury Reservoir, 
Wachusett Reservoir, 
Wachusett Reservoir, 
Wachusett Aqueduct, 
Wachusett Aqueduct, 
Wachusett Aqueduct, 
Clinton sewerage system, 

Clinton sewerage system, 
Chestnut Hill pumping station 
Pipe-laying, . 

Special castings, 
Special castings, . 
LoW'Service pumping station 
Sluice gates, . 
Pipe-laying, . 
Pipe-laying, . 
Reservoir, Middlesex Fells, 



$174 37 

21,1M 87 

18,734 79 

6,832 78 

2,867 44 

2,500 00 

3,300 00 

12,407 66 

1,771 97 

2,765 27 
1,881 19 
4,551 23 

576 30 

198 00 
4,172 81 

104 40 
1,593 31 
1,371 30 

499 48 



J87,447 06 



In addition to the above, there are amounts which will be due 
for a few parcels of real estate in the Sudbury Reservoir, for tak- 
ings on the line of the Wachusett Aqueduct, and for takings, for 
damage to business, loss of employment and depreciation in real 
estate not taken, on account of the Wachusett Reservoir. 

It is impossible to state the amounts due on the following claims 
for land damages mentioned above, the same not being liquidated, 
still subject to negotiations, and no formal statements of amounts 
claimed having been made : Ann Moran, heirs Owen Kerley, Mar- 
garet F. Tonnery, heirs Thomas Prendergast, heirs Patrick Cain, 
Bridget Cauley, heirs Thos. K. Cunningham et als,, Patrick T. 
Moran, Harriet Wilder, James H. Wood, Lawrence Downey, 
George Murrman, Frank E. Chandler, Thomas H. O'Connor, Chas. 
A. Rand, trustee, heirs E. Warren Pierce, Joseph H. Derosier, 
Fred W. Richardson, Mary L. Ballou, trustee, John L. Byard, 
David O'Connell, Thomas Connors, Joseph Lalone, Martha A. 
Andrews, Charles E. Smith, G. C. Hudson, S. M. Church, R. P. 
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Boynton, John N. Whittemore, E. A. Currier, Richard Bourne, 
Mary Williams Swinscoe, Maria A. Haskell, Harriet Griffin, Victor 
Moisan, Catherine McLean, Alexander E. McLean, George Wilder, 
Ezra W. Chapin, Arthur E. Wood, et als.y Timothy John Fahy, 
Chloe Ann Ballon, William H. Buck, Joseph Leonard, John J. 
Clark, Frank A. Baker, George E. Walker, Harrison Neal, Henri- 
etta M. Johnson, Charles F. Choate, Charles L. Johnson, Israel 
G. Howe, Josephine Burnett et als.^ trustees, Charles B. Sawin, 
Eliza Barnes, Martha A. S. Forbes, Eben S. and W. A. Fuller, 
W. O. Johnson, Joseph B. Moore, heirs Owen Kittredge, Bridget 
Kittredge, Ida J. Reid et als,,, Felix Nugent, Joseph F. McDonald, 
Timothy J. and Mary A. Lynch, John F. Philbin, Clarence Carvill, 
heirs Lorenzo F. Wood, James H. Moulton, Martin F. O'Malley, 
Ashley Wood et als., Levi L. Flagg, Fred E. Russell, New York, 
New Haven & Hartford Railroad, Hattie E. Sawyer, Jeremiah 
Potter, J. R. Stott, Horace H. Lowe, Helen Spencer, Christian 
Schmidt, Sarah A. Laythe, G. A. Heighway, city of Boston, bal- 
ance, city of Maiden, balance, city of Medford, town of Melrose. 

VI. Work accomplished and for the Future. 

The first task imposed upon the Metropolitan Water Board by 
the Act of the year 1895 was to make available the water of the 
South Branch of the Nashua River, in order to relieve the danger 
of a scarcity of the water supply for the various cities and towns in 
the Metropolitan Water District. This work has been accomplished 
during the past year. 

During the year, through its various departments, the Board 
has made the formal taking of the waters of the South Branch of 
the Nashua River; it has continued the work preliminary to the 
construction of the Wachusett Dam at Clinton, and has begun the 
construction of the Wachusett Reservoir ; it has completed the 
Wachusett Aqueduct and the new basin in Southborough, now called 
the Sudbury Reservoir ; it has taken from the city of Boston the 
Chestnut Hill Reservoir and pumping station, and all the rest of 
the works held by that city for the purposes of a water supply west- 
ward of the Chestnut Hill Reservoir, including Lake Cochituate, the 
Sudbury basins, the Sudbury and Cochituate aqueducts and the Mys- 
tic Lake and water works ; and it has also taken Spot Pond and the 
surrounding lands, with their pumping stations, from the cities of 
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Maiden and Medford and the town of Melrose ; it has pushed for- 
ward the works necessary for distributing the water among the 
different portions of the district by the extension of main pipe 
lines ; and has made progress in the construction of new pumping 
stations, and additional storage facilities. 

The waters flowing in the Nashua River have actually been 
diverted through the Wachusett Aqueduct into the Sudbury Res- 
ervoir, and made available as an additional water supply to the 
various parts of the Metropolitan Water District ; and the Board 
has entered upon the operation of the works which have been taken 
and constructed, and assumed the duty of supplying water to all the 
cities and towns originally included in the Metropolitan Water Dis- 
trict, and also to the city of Quincy. 

The capacity of the water supply of the Metropolitan Water Dis- 
trict, which can be depended upon, as is estimated, even in the 
driest year, has been increased from 69,000,000 gallons to upwards 
of 100,000,000 gallons per day ; so that it is believed that the 
district has a sufficient supply of water of an improved quality until 
the completion of the further works which have been begun. 

The coming season will be devoted to the prosecution of the 
work of building the Wachusett Reservoir, the erection of the new 
pumping stations at Chestnut Hill and at Spot Pond, the completion 
of the high-service distributing reservoir in Middlesex Fells, the 
improvement of Spot Pond, and the further connection by main 
pipe Unes with the cities and towns in the district. 

Respectfully submitted, 

HENRY H. SPRAGUE. 

WILMOT R. EVANS. 

HENRY P. WALCOTT. 
Boston, Jan. 1, 1899. 
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EEPOET OF THE CHIEF ENGINEER. 



To the Metropolitan Water Board. 

Gentlemen : — The following is a report of the operations of the 
engineering department for the year ending December 31, 1898. 

Obganization. 

The maintenance of the works taken from the city of Boston and 
other municipalities and of works constructed under the Metropoli- 
tan Water Act was begun on January 1, 1898, and was placed by 
you under the direct charge of the engineering department. 

This additional work did not require any large increase of the 
engineering force, although it added to the duties of those already 
employed ; but it did require the organization of a large mainte- 
nance force, which consists largely of men previously employed by 
the city of Boston. The subdivision of the force into departments 
that had been adopted for the construction of the works was also 
followed in their maintenance. 

The engineers reporting directly to the chief engineer are the 
same as at the date of the last report. The list is as follows : — 

Dexter Brackett, . . Engineer^ Distribution Department, 

Desmond FitzGerald, . Engineer^ Sudbury Department. 

Thomas F. Richardson, . Engineer^ Dam and Aqueduct Department, 

Hiram A. Miller, . . Engineer^ Reservoir Department. 

Reuben Shirreffs, . . Principal Office Assistant. 

John N. Ferguson, . . Office Assistant, 

Joseph P. Davis and A. Fteley have continued to act as consult- 
ing engineers, and, in addition, Hiram F. Mills has acted as a con- 
sulting engineer in the preparation of plans for the construction of 
the North Dike. 
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F. H. Snow, who was engaged in 1897 to make investigations 
and a report upon the purification of the sewage of Clinton, made 
the final report upon this subject early in 1898. 

H. B. Burley, who was engaged in 1897 to make examinations 
and a report upon a system for diverting into the Merrimac River 
a part of the sewage of the city of Nashua, N. H., also made a final 
report in 1898. 

The amount of work constructed in 1898 was much smaller than 
in 1897. This has been due in part to the fact that a considerable 
portion of the time of the principal engineers has been occupied 
by the many questions connected with the maintenance of new 
works, and in part to the fact that the works already constructed 
had so far increased the capacity of the sources of supply and 
improved the quality of the water that it was more necessary to 
construct many of the smaller works and to finish works already 
undertaken than to undertake upon a large scale the construction 
of the great works connected with the Wachusett Reservoir and 
Dam. 

As a consequence of this smaller amount of work constructed, it 
has been necessary to decrease the engineering force from time to 
time. At the beginning of the year, this force, including both 
those engaged upon construction and upon the maintenance of the 
works, numbered 165, and at the end of the year 141. In addition 
to the engineering force, which included the engineers engaged upon 
the inspection of the work, other inspectors have been employed to 
inspect pipe-making, pipe-laying, machinery, masonry and earth 
work. The maximum number so employed at one time during the 
year was 19. 

Gangs of men, under the immediate direction of foremen and 
under the general direction of the engineers, have been employed 
upon the construction of the temporary works at the Wachusett 
Dam, to clear trees and brush from the land purchased for the 
Wachusett Reservoir, to make borings, to trim and seed embank- 
ments and grade the grounds along the Wachusett Aqueduct, to dig 
drainage ditches in swamps, to handle water pipes at the pipe yards 
and to do other minor work. There has also been a maintenance 
force, averaging 116, employed at the pumping stations and in con- 
nection with the maintenance of reservoirs, aqueducts, pipe lines 
and other works. 
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\ Force employed on Works. 

The largest force employed upon the works at any one time dur- 
ing the year was in the latter part of October, as follows : — 




Hones. 



Contractors' force : — 

Reservoir department, 

Dam and Aqueduct department, 

Sudbury department, 

Distribution department, 

Day-labor force, construction, .... 
Engineering force, including engineer inspectors 

and those engaged upon maintenance, . 
Inspectors not engineers, ..... 
Maintenance force, not including civil engineers. 



141 

35 

9 

77 



262 
49 



18 
329 



In continuing this report, I will make a division into two parts, 
one relating to the construction and the other to the maintenance 
of the works. 

CONSTRUCTION. 

Contracts. 

A detailed statement of the contracts made and pending during 
the year is given in Appendix No. 1. The following statement 
gives a summary of all the formal contracts from the beginning of 
the work to the end of 1898 : — 



PORTION OF WORK. 


Namber of 
Contracts. 


Approximate 
Amount. 


Wachusett Reservoir, 

Wachusett Aqueduct and Clinton sewerage, . 
Sudbury Reservoir, contracts assumed from the city of 

Boston (uncompleted portions), 

Sudbury Reservoir and pipe lines, contracts made by 

the Metropolitan Water Board, 

Distribution department, including pipes purchased for 

other departments, 


7 
17 

11 

19 

95 


$139,594 41 
1,495,675 93 

583,220 54 

853,007 84 

2,777,853 21 


Totals, 


149 


15,849,351 93 



-^ 
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Number of contracts made and assumed in 1896, 56 

Number of contracts made in 1897, 53 

Number of contracts made in 1898, 40 

149 

Amount of contracts made and assumed in 1896, including only 
the uncompleted portions of contracts assumed from the city of 

Boston (approximate) $3,891,883 99 

Amount of contracts made in 1897 (approximate), .... 1,232,456 92 
Amount of contracts made in 1898 (approximate), . . . . 725,01102 

f5,849,351 93 

Number of contracts completed in 1896, 13 

Number of contracts completed in 1897, 57 

Number of contracts completed in 1898, 57 

Number of contracts uncompleted December 31, 1898, 22 

149 

Amount of contracts completed in 1896, $651,449 77 

Amount of contracts completed in 1897, . . . • . . . 3,013,206 37 
Amount of contracts completed in 1898, 1,435,228 08 

$5,099,884 22 
Amount of contracts uncompleted December 31, 1898 (approxi- 
mate) 1,261,467 71 

$6,361,351 93 
Deduct for work done on 11 Sudbury Reservoir contracts by city 

of Boston, 512,000 00 

$5,849,351 93 
Value of work done by contract to dates of December, 1896, 

estimates, $2,029,022 12 

Value of work done by contract from dates of December, 1896, 

estimates, to December 31, 1897, 2,679,951 79 

Value of work done by contract from January 1, 1898, to De- 
cember 31, 1898 700,611 35 

$5,409,585 26 

Value of work remaining to be done on uncompleted contracts 

December 31, 1898, 489,766 67 

$5,849,351 93 

Of the 22 contracts remaining uncompleted at the end of 1898, 
the work was practically or wholly finished before the end of the 
year on 11 contracts, amounting to $723,106.21 ; but they are 
marked as uncompleted, because the final settlements had not been 
made. 
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All of the contracts completed up to the present time have been 
settled without anv le«:al controversy. Out of the whole number 
of contracts, there has been only one instance in which the con- 
tractor has foiled to complete the work. 

BESEBVOIB DEPABTMENT. 

Hiram A. !&1jixer, DqxirtmerU Enffineer, 

The work in this department has continued to be largely' of a 
preliminary nature, but the construction of new highways and the 
removal of soil from the reservoir in connection therewith has been 
continued, and two small contracts and one larger contract for work 
on the North Dike have been made. 

Some changes have been made in the organization of the engineer- 
ing force, on account of the larger amount of construction in this 
department. The assistant engineers at the beginning of the year 
were Charles A. Bowman, Moses J. Look, Harry J. Morrison and 
Ernest H. Baldwin, and they have remained upon the force through- 
out the entire year. On March 8, Alexander E. Kastl, division 
engineer, who had previously been in charge of the construction 
of a division of the Wachusett Aqueduct, was transferred to the 
reservoir department and placed in direct charge at the North Dike. 
David Hinckley, assistant engineer, was transferred from the dam 
and aqueduct department to the reservoir department February 21. 

The total engineering force in this department has varied from 
19 to 40. In addition to these numbers, a portion of the drafting 
force of the dam and aqueduct department has been employed upon 
the work of the reservoir department, increasing the total force 
employed by an average of 2. 

The main office of this department has been continued in the 
building erected by the board in Clinton. Two branch offices for 
construction parties have been established in the same town, one on 
Boylston Street and the other near the North Dike. The branch 
office at West Boylston has been continued throughout the year. 

North Dike. 

At the close of 1897 most of the preliminary investigations and 
experiments necessary for the location and design of the dike had 
been completed. During 1898, however, some additional experi- 
ments have been made upon the filtration of water through soils 
and sand, on the density of soils compressed in various ways and 



THE • 

PUBLIC L...'.l 



T 



ASTOA. LENOX AND 
TILOEN FOUNDATIONS. 



1899.] PUBLIC DOCUMENT — No. 57. 73 

on the stability of soils under a heavy load. Experiments were 
also made on driving sheet piling with the aid of a water jet. Ob- 
servations of the elevation of the ground water around Sandy Pond 
and at other places in the vicinity of the North Dike have been 
made. 

A topographical plan of the westerly portion of the dike, on a 
scale of 100 feet to an inch, has been completed, and a topograph- 
ical plan of the whole of the territory in the vicinity of the North 
Dike, including a considerable area, north of the Boston & Maine 
Railroad, on a scale of 300 feet to an inch, has been made. 

Sixty borings, 50 feet apart, with an aggregate depth of 1,388 
feet, have been taken along the easterly portion of the dike, on a 
line from 200 to 400 feet north of the centre line, where it is pro- 
posed to excavate for a secondary cut-off. This makes the total 
number of borings at the site of the dike to date, 1,131, having an 
aggregate depth of 93,553 feet, equal to about 17% miles. 

The designs for the dike have been completed and approved by 
the consulting engineers. Estimates of the quantities of excavation, 
embankment, slope paving and other work to be done in accordance 
with these final plans have been completed. 

As one of the first steps for the construction of the easterly 
portion of the dike, it was desirable to lower the water in Sandy 
Pond. The method of drawing the water from the pond will be 
referred to subsequently. In connection with this lowering, how- 
ever, in order to avoid lowering at the same time the water in 
Coachlace Pond, — which is a mill pond controlled by the Bigelow 
Carpet Company, — a small dike was built across the pond, 300 or 
400 feet north of the toe of the northerly slope of the dike. 

The contract for this small dike was made with Neill Devine & 
Co. March 25, work was commenced March 29 and the dike was 
completed May 9. The maximum force employed was 43 men and 
22 horses. The total amount of earth work was 19,172 cubic 
yards. The dike is 1,212 feet long, and was constructed without 
drawing the water from the pond. The water in some places is 
more than 14 feet deep. 

When the small dike was completed, as much of the water on its 
southerly side as possible was drawn oft' through Sandy Pond. 
Two pumping plants were installed (one on June 28 and the other 
on July 12), and run continuously, day and night, until August 3, 
when the portion of the pond south of the small dike was pumped 
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dry. One pump was then stopped, and the other, a 6-inch centrifu- 
gal pump, was continued in service to keep the pond from filling 
up, and to permit work to be carried on in the bottom of the pond 
from the dike south to Sandy Pond. 

The work to be done on the main dike is of such a nature that it 
is impracticable to maintain the roads at its site ; and, as the work 
will continue for several years, a substantial and well-graded tempo- 
rary road was constructed, to be used until a permanent marginal 
highway can be built. This temporary road crosses Coachlace 
Pond at the toe of the dike, and will be again referred to under the 
head of relocation and construction of rqads. 

There were stumps, logs and a thin layer of muck or soil upon 
the bottom of Coachlace Pond, between the temporary road and 
the small dike. These were removed. Over a large portion of the 
area — which was approximately 5 acres — the material under the 
muck was a quicksand, and a considerable quantity of gravel was 
hauled in and spread over it, to prevent horses and carts from sink- 
ing into the quicksand while the work was in progress. About 
9,000 cubic yards of muck were removed and about 6,000 cubic 
yards of gravel were spread over the quicksand. 

On August 11a contract was made with Joseph D. Gennaro for 
excavating about 290,000 cubic yards of earth at the easterly por- 
tion of the North Dike. The price paid is 14% cents per cubic 
yard. This excavation is for the most part from a trench having 
a bottom width of 30 feet, side slopes of one horizontal to one 
vertical, and a depth for a large part of the length varying from 
30 to 60 feet. 

It is the purpose in making this trench to cut through the gravel 
and coarser grades of sand down to the nearly impervious sand 
found at greater depths, and then to fill the trench with compacted 
soil, which has been found by experiment to be almost absolutely 
water tight. The sand and gravel removed from the trench are 
utilized in the construction of portions of the dike. 

Work was commenced under this contract August 17, and at the 
end of the year approximately 134,000 cubic yards of earth had 
been excavated. The maximum force employed was 152 men and 
44 horses. 

Advantage has been taken of the exposure of the bottom of 
Coachlace Pond to remove all stumps, roots and logs from the por- 
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Of the above amount of earth excavation, 83,500 cubic yards were 
obtained by stripping soil from the site of the reservoir. 

Guard fences have been erected where necessary on both sections 
of the road. The total length of these fences is 13,500 linear feet, 
and they are nearly completed. The work of building the fences 
and of seeding the slopes of the embankments has been done by 
a day-labor force. 

As the location of the Central Massachusetts Railway where it 
crosses the new road is to be abandoned, the new road is carried 
over the railroad on a temporary wooden bridge. After the rail- 
road has been relocated, a permanent embankment can be substituted 
for the bridge. 

The contract for constructing the temporary road already reterred 
to, north of the easterly portion of the North Dike, was made with 
the Newell & Snowling Construction Company June 22, work was 
commenced June 24 and completed September 6. The maximum 
force employed was 47 men and 30 horses. The total quantity of 
earth excavated under this contract was 36,780 cubic yards, of which 
24,220 cubic yards form a part of the North Dike, leaving only 
12,560 cubic yards as the additional excavation required for the road. 



Removal of Soil. 

The removal of soil is one of the larger operations connected with 
the construction of the Wachusett Reservoir. The engineering and 
other work preliminary to this removal have been continued, and 
careful studies of methods of removal and of the division of the 
work into contracts have been made. 

From January 1 to November 24 a force of men was employed 
in clearing the site of the reservoir of trees and brush. The num- 
ber of acres cleared during the year was 535 ; 980 acres have 
been burned over, including 445 acres cleared the previous year. 
The work of clearing and burning now covers all of that portion of 
the site of the reservoir below Sawyer's Mills. 

In connection with the construction of roads, the soil was stripped 
from 31 acres in 1898 ; and, as 41^ acres had previously been 
stripped of soil, the total to the end of 1898 is 72% acres. 
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tion of the pond between the work included in the Gennaro contract 
and the temporary road. For this purpose a small day-labor force 
has been employed. 

The entire site of the North Dike has been cleared of trees and 
bushes by a day-labor force. 

Relocation and Construction of Roads. 

Various studies and preliminary estimates have been made for a 
highway across the reservoir at West Boylston, and for the reloca- 
tion of the roads and railroads at Oakdale. 

Topographical surveys for 3 miles of new roads have been made, 
714 niiles of located roads have been staked out, and the quantities 
of materials required for completing about 4 miles of roads have 
been estimated. Twenty-seven stone bounds have been set on the 
road locations. 

A new road, about 9,000 feet long, has been built from the bridge 
over the Nashua River near the Lancaster Mills in Clinton, to con- 
nect with the portion of the same road constructed in Boylston in 
1897. The two portions of the road have a total length of about 3 
miles, and are all of the new road needed between Clinton and 
Boylston Centre. The work upon the whole road is now completed 
except for the broken stone surfacing, which still remains to be 
applied. 

This road was given an extra width, so that it would accommodate 
a street railway. The tracks of the Worcester & Clinton Street 
Railway Co. have been laid, and cars are now running over the 
whole length of the road. 

The contract for the portion of the road above referred to was 
made with T. H. Riddle & Co. May 10, they commenced work May 
23 and completed the work December 1. The maximum force em- 
ployed at any time was 259 men and 81 horses. 

In order to build such a road as was desired in the location where 
the road necessarily ran, it was necessary to do a very large amount 
of work. This is indicated by the following approxinJate quantities 
of work done upon this portion of the road : — 

Earth excavation, 164,879 cubic jards. 

Slope paring and riprap, 2,741 " " 

Masonry, 612 " " 

Drains and culverts, 8,145 linear feet. 
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June 25, lowering Sandy Pond a little more than 15 feet and Coach- 
lace Pond 8% feet. The farther lowering of Coachlaoe Pond could 
not be made without an inconvenient amount of digging through the 
ridge between the two ponds. The siphon was then removed, and 
the contractor finished the excavation. 

Subsequently, two pipes, one 6 inches and one 8 inches in diam- 
eter, were laid throng the cut to maintain the water in Sandy Pond 
at a low level. The 6-inch pipe was laid with the intention of 
extending it to a point further south, and where a water station for 
locomotives can be established. The 8-inch pipe is a waste pipe 
for the surplus water. 

The price bid by Moulton & O'Mahoney for excavation under 
their contract was 14 cents per cubic yard. As this was the lowest 
price at which any excavation had ever been made upon the works, 
and as the contractors were willing to increase the length of railroad 
to be graded under their contract, the contract was extended to 
cover work not included in the original contract. The total length 
of railroad graded under their contract, and extensions, was 6,519 
feet, and the total quantity of earth excavation was 69,124 cubic 
yards. 

The road-bed is now completed from the North Dike to a point 
one-fourth of a mile south of Sandy Pond, except for short distances 
where the grading is to be done under the Gennaro contract for 
excavation at the North Dike. 

Moulton & O'ilahoney completed their work October 10, 1898. 

Land Surveys. 

The field work of the surveys was substantially completed at the 
end of 1897. Since then 28 sectional plans, 24 inches high and 36 
inches wide, have been made on a scale of 100 feet to the inch, 
making to date a total of 104 of these plans. Fourteen plans of 
the same size, on a scale of 300 feet to the inch, have also been 
made. Of all of these plans tracings have been made, and blue 
prints for use in the various departments of the Board. 

Two hundred and eighty-three stone bounds and 9 iron bolts have 
been set to mark the margin of lands purchased or taken by the 
Board. 

Taking plans for 5,375 acres of land at the Wachusett Reser- 
voir have been prepared. 
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Sanitary Inspection. 

Previous to the diversion of the water of the river into the Wa- 
chusett Aqueduct, the sources of pollution of the water on and near 
the site of the Wachusett Reservoir were investigated, and steps 
were taken for their abatement. Seventy-two cases of pollution 
from mills, buildings, hotels and barns have been abated. Since 
September 20 the camps of the contractors have been visited weekly 
by a medical inspector, to see if they are in a suitable sanitary con- 
dition and free from contagious diseases. 

Additional Surveys and Levels. 

One additional station has been added to the triangulation system 
jtt the reservoir. One hundred and twenty-six intermediate benches 
have been established between the precise bench marks. Plans 
and schedules of real estate acquired by the Commonwealth have 
been made for the assessors of Boylston and West Boylston. Gages 
established at the storage reservoirs on the watershed above the site 
of the main dam have been read from time to time, in order to 
determine the amount of water stored in or released from these 
reservoirs. 

Some engineering and preliminary work was done in the early 
part of the year, in connection with the proposed disposal of the 
sewerage at Clinton. An account of this work is included in the 
report of the dam and aqueduct department, the charge of the work 
having been transferred to that department. 

DAM AND AQUEDUCT DEPARTMENT. 
Thomas F. Richardson, Department Engineer. 

The work of construction in this department has related mainly 
to finishing the Wachusett Aqueduct, the building of works for the 
interception, pumping and disposal of the sewage at Clinton, and 
the construction of ditches for the drainage of swamps tributary to 
the open channel of the ac^ueduct. 

The organization of the engineering force during the early part 
of the year remained substantially the same as at the end of the 
previous year ; but, as work on the Wachusett Aqueduct approached 
completion, some of the engineers were transferred to other work. 
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Charles E. Wells, division engineer, has continned in charge of the 
work on the aqnedact and of the drainage of swamps in the yieinity 
of the open channel section of the aqnedact. Alexander E. Kastl, 
division engineer, was transferred to the reservoir department, as 
already stated. Horace Ropes, division engineer, after completing 
the work on his division of the aqnedact, has had charge of various 
investigations relating to fature work. Ernest G. Hopson has con- 
tinned as head draftsman at the Clinton office. Chester W. Smith 
continued in charge of the temporary dam and other work at the 
Nashua River until that work was completed, and has also been in 
charge of the construction of works for the interception, pumping 
and disposal of the Clinton sewage. David Hinckley, who was 
in charge of gagings and investigations, was transferred to the 
reservoir department on February 21, and his duties were assumed 
by John L. Hildreth, Jr. The engineering force, including engi- 
neering inspectors, in this department at the beginning of the year 
was 54, and in addition there was 1 masonry inspector. At the 
end of the year the force numbered 27. 

The main office of the department has been in Clinton, and a 
branch office has been maintained at Northborough. 



Wachusett Dam. 

The engineers of the dam and aqueduct department have made 
studies for the location and design of the channel for conveying the 
overflow water from this dam. Twenty-eight additional wash-drill 
borings have been made along this channel for this purpose. They 
have an aggregate depth of 699 feet. This brings the total number 
of wash-drill borings at the site of the dam to date up to 849, hav- 
ing an aggregate depth of 16,354 feet. The engineers of the de- 
partment have also made surveys and studies relative to the best 
height to which to raise the water in the Lancaster Mill pond, if it 
should be decided not to restore the dam to its original height. 

Temporary Works, — The temporary dam for the purpose of 
diverting the water of the river into the Wachusett Aqueduct was 
substantially finished at the end of 1897, but work was actively pro- 
gressing upon a small wooden flume for conveying water from the 
temporary dam to the head of the aqueduct. This flume was finished 
February 12. The gates at the temporary dam were closed on 
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February 19, and the water was allowed to rise behind it. Until 
the raising of the water behind this dam it was necessary to pump 
water from above the dam through a pipe which had been laid to 
the Lancaster Mills. The average amount of water pumped daily 
between January 1 and February 19 was 1,312,000 gallons. After 
February 19 the water flowed by gravity through the pipe to the 
mills. The gates of the small flume were first opened on March 7, 
1898, to allow" the Nashua River water to run into and through the 
Wachusett Aqueduct. 

It has been necessary to do a considerable amount of protective 
work during the year, to prevent injury by freshets at the outlet 
into the river from the large flume of the temporary dam, at the 
Lancaster Mills dam, which had been partly torn do\vn, and below 
the Lancaster Mills dam, where the concentrated current caused by 
the partial taking down of the dam had begun to erode the banks. 



Wachusett Aqueduct. 

The work to be done under the contracts for constracting the 
Wachusett Aqueduct, comprising 2 miles of tunnel through rock, 
7 miles of masonry aqueduct (including the bridge across the As- 
sabet Biver) and 3 miles of open channel, was finished at the end 
of 1897, except that considerable work remained to be done to com- 
plete the 3 miles of open channel. This work was not completed 
until ^IsLTch 7, 1898. 

Section lly — Open Channel. 

The dams and bridges upon this section were completed before 
the cold weather at the end of 1897, but considerable earth and rock 
work remained to be done and riprap to be placed near the upper 
end of the section on Januarv 1, 1898. The contractor continued 
at work, with a force varj'ing from 315 men and 51 horses in 
January to 137 men and 35 horses on March 7, when the channel 
and practically all of the work required to be done under the con- 
tract was completed. There was a very heavy snow at the begin- 
ning of February, which materially delayed the work. 

The final settlement with the contractors for the construction of 
this section has not yet been made. 
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Amount of Work done in Constructing Aqueduct. 

The following statement gives the principal quantities of work 
of different classes done in connection with the construction of the 
Wachusett Aqueduct. It is a summary of the quantities from the 
final estimates, and does not include work done by the contractors 
as extra work, or work done subsequent to the completion of the 
contracts by a day-labor force. 



CLASS OF WORK. 



QOADtltj. 



Cott 



Cost 
per Unit. 



Earth excavation (cubic yards), . 
Borrowed earth and soil dressing (cubic 

yards), 

Overhaul (cubic yards), .... 

Rock excavation (cubic yards), . 

Tunnel excavation (cubic yards). 

Dry filling over arch in tunnel (cubic yards), 

Shaft excavation (linear feet). 

Coffer dam (linear feet), . . . . 

Brick masonry (cubic yards). 

Brick masonry in tunnel (cubic yards), 

Rosendale cement concrete masonry (cubic 

yards), 

Portland cement concrete masonry (cubic 

yards, 

Rubble stone masonry (cubic yards), . 
Rubble stone masonry in tunnel (cubic 

yards) 

Dry rubble stone masonry and paving (cubic 

yards, 

Riprap (cubic yards), 

Split stone masoniy and paving (cubic 

yards), 

Cut stone masonry (cubic yards). 
Face dressing, pointed (square feet), . 
Face dressing, six-cut (square feet), . 
Cement plastering (square yards). 

Lumber (feet B. M.), 

Steel beams and fittings (tons), . 
Railroad crossings, 



1,078.967 

160,167 

1,2^,440 

39,617 

63,760 

4,379 

282 

621 

14,746 

11,873 

64,703 

34,786 
2,043 

2,882 

728 
4,198 

1,277 

1,688 

6,928 

632 

1,781 

320,286 

18 

2 



•286,320 66 

82,364 16 

9,416 80 

63,101 61 

180,096 47 

6,668 60 

10,643 96 

3,428 18 

174,024 77 

123,946 84 

209,786 29 

176,038 27 
10,062 70 

10,260 83 

1,091 66 
7,297 23 

21,044 01 

40,021 82 

3,606 46 

463 34 

178 11 

9,661 87 

1,072 99 

2.000 00 



10 27 



1 
3 
1 



20 

OOf 

34 

36 

60 



37 74 

6 68 

11 80 

10 44 

3 84 

6 03 

4 92 

4 31 

1 60 
1 74 

16 48 

23 71 

69 

86 

10 

29 82 

69 67 

1,000 00 



Additional Worh on Aqueduct in 1898. 

As soon as the frost was out of the ground, day-labor forces were 
organized and were kept at work until late in the fall. The slopes 
and tops of all embankments, the slopes of many excavations and 
the surfaces of filled areas along the borders of the lower end of 
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the open channel were graded and seeded with grass seed, and they 
are now covered with a fine, well-rooted sod. 

Wooden fences have been built to protect the embankments from 
cattle, and guard fences, consisting generally of stone posts with 
chestnut guard rails fastened to their tops, have been built at high- 
way crossings. In Northborough, where the highway crosses the 
aqueduct and the outlet from Bartlett Pond on an embankment, an 
iron fence has been built. Fences or walls have been built along 
the open channel lands where they are used for pasturage, and suit- 
able drinking-places have been provided for the stock. Seventy- 
eight thousand one hundred and ninety-six linear feet, or 14.8 
miles, of fence of various descriptions, and of stone wall, have 
been built. 

Stone bounds have been set to mark the centre line of the aque- 
duct and the boundary lines of the land for the aqueduct. 

Porcelain tiles, having black numbers upon them, have been 
built into the masonry on the inside of the aqueduct each 100 feet ; 
and similar tiles, having names upon them, have been built into the 
masonry where culverts, highways and railroads cross the aqueduct. 

Much work has been done to finally clear up and grade the 

grounds along the aqueduct, and to remove all debris left from the 

construction of the work. The number of men employed on this 

work has varied from 14 to 91, and the number of horses from 

Oto8. 

West Berlin Water Supply. 

This water supply, completed at the end of 1897, as a substitute 
for wells which had been drained by the construction of the tunnel, 
has proved somewhat unsatisfactory to the people supplied with 
water; and, pending some improvement, a temporary supply has 
been obtained through the courtesy of the officials of the New 
York, New Haven & Hartford Bailroad, from works constructed by 
the railroad company for supplying water to their locomotives. 

Clinton Sewerage. 

At present the sewage of the town of Clinton is discharged di- 
rectly into the Nashua River, at two principal outlets at points be- 
low the proposed Wachusett Dam. The diversion of the waters of 
the river for the use of the Metropolitan Water District will leave 
80 little water to run down the river below the dam that a continua- 
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tion of the present method of disposal would seriously pollute the 
waters of the stream, and probably cause a nuisance. It therefore 
is necessary that the sewage should be diverted from the river and 
otherwise disposed of. 

During the early part of 1898 the surveys and investigations 
begun in 1897 were continued. As a result of all of the surveys 
and investigations, it was found that the best manner of disposing 
of the sewage was to filter it through sandy land in the southeast- 
erly part of the town of Lancaster. 

In June, the Legislature passed an Act entitled <*An Act to 
authorize the Metropolitan Water Board to take lands in the towns 
of Clinton and Lancaster, and to erect and maintain thereon a plant 
for the disposal of sewage of the town of Clinton " (chapter 557, 
Acts of 1898). After the passage of this act, the engineers, under 
the instructions of your Board, proceeded forthwith to make plans 
for taking the land required for the sewerage works and to make 
detailed plans for the construction of the works. 

The following is a description of the plans as finally adopted : — 

An intercepting sewer, beginning at the existing sewer outlet which 
is farthest up stream, is to be constructed on the westerly bank of 
the river, so that it will intercept the other main town sewer near 
its outlet, and is then to extend still further north to a receiving 
reservoir to be built ii the low land on the easterly side of High 
Street. The intercepting sewer will be 5,399.4 feet long, of which 
4,279.3 feet will be vitrified sewer pipe 20 and 24 inches in diameter, 
and 1,120.1 feet will be a brick sewer 30 inches in diameter. The 
receiving reservoir is to be a covered circular structure, built of 
concrete, and capable of holding 600,000 gallons of sewage. 

Adjoining the reservoir there will be a pumping station, at which 
the sewage will be raised by pumping about 49 feet. The sewage 
will be forced through an 18-inch cast-iron main about 2,290 feet 
long to a point within the land acquired for the disposal of the 
sewage ; thence the sewage will flow by gravity through a system 
of vitrified pipes to 25 filter-beds located in the sandy plain on the 
easterly side of High Street, north of Mill Street. 

In order to determine the best locations for the filter-beds, not 
only were careful surveys made of the territory, but 287 test pits, 
ranging in depth from 8 to 12 feet, were dug ; and 24 wash-drill 
borings, having an aggregate depth of 440 feet, were made to 
determine the character of the underlying material and the elevation 
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of the ground water. From the information thus obtained the 
filter-beds were located with reference to efficiency and economy. 
It was provided that all soil and loam overlying the sand should be 
removed from 19 of these beds, having an aggregate area of 17.5 
acres ; and that, on account of local conditions, but little soil and 
loam should be removed from the 6 remaining beds. 

Plans were made of the land required for the purposes of these 
sewerage works, and the land was taken August 26, 1898. 

Two contracts were made early in September for the construction 
of nearly the whole of the work, as follows : — 

Section 1. — FOter-beds and appartenanees ; contractor, Newell & Snowling 
Constmction Company; approximate amount of contract, 119,022.20: <!ate of 
coDtract, September 9, 1898. 

Section 2. — Intercepting sewer, reservoir, pumping station foundations and 
force main ; contractor, Owen Cnnningham & Son ; approximate amount o{ 
contract, f 29,389.50 ; date of contract, September 8, 1898. 

In addition to these larger contracts, other contracts were made 
for furnishing the pipe for the cast-iron force main and for furnish- 
ing and placing a steel bridge to support this pipe at the crossing 
over the Nashua fiiver. 

The contract for pipes was made with the Warren Foundry and 
Machine Company, July 5, 1898. The price bid was %16,^() per 
ton of 2,000 pounds delivered on the cars at Clinton. 

The contract for the bridire was made with the Xew Jersev Steel 
and Iron Company, September 16, 1898. The price bid was $1,875 
for the bridge in place. 

The contracts for furnishing pipe and for the steel bridge have 
been completed. 

The contract for Section 1 (tilter-beds and appurtenances; is very 
nearly completed. 

On Section 2 (intercepting sewer, reservoir, etc.; the work pro- 
gressed suboitantially at the rate required by the contract until 
stopped by tibe cold weather. In the latter part of November, 
however, the junior partner, after collecting the money due upon 
the November estimate, disappeared, and has not since been heard 
from. By the terms of the contract, the work upon this section 
should be completed on or before June 15, 1800. 

The mjtximnm force employed on Section 1 was 130 men and 39 
horsesy and on Section 2 was 141 men and hordes. 
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Drainage of Swamps. 

A beginning has been made during the year upon the work of 
draining the swamps tributary to the open channel, for the purpose 
of improving the quality of the water supplied from this part of the 
Sudbury watershed to the Sudbury Reservoir. 

The swamps are generally very nearly level and frequently there 
are no well-defined water courses through them, and such water 
courses as exist are likely to be in the middle of the swamps. The 
water running into the swamps from the uplands has very little 
color, but in passing through the swamps takes up organic matter 
and acquires a deep brownish color. 

In draining the swamps the general policy adopted provides for 
the construction of ditches near their edges to intercept the water 
from the uplands and to convey it to the reservoirs without deteri- 
oration. After completely isolating a swamp by the construction 
of such marginal ditches, it becomes moderately dry, as it receives 
little water except that which falls directly upon it as rain. The 
ditches are made of sufficient size to convey all water which is likely 
to reach them, except during times of extremely high flow. In 
some very narrow swamps only a single main ditch has been pro- 
vided, instead of two marginal ditches. Where the ditches enter 
the open channel or other main stream, settling basins are provided 
to intercept matters carried along by the current of water in the 
ditches. 

The work done upon this improvement to the end of the year 
was as follows : Surveys were made of 10 swamps, having an 
aggregate area of 660 acres. One of these swamps, known as 
** Crane Swamp," has an area of 431 acres. In addition to the 
swamps surveyed, there are four or five others tributary to the open 
channel, having an aggregate area of about 65 acres. The ditches 
which have been constructed have a bottom consisting of a 1-inch 
board 1 foot in width, with triangular rabbeted wooden strips on 
either side. These triangular strips make wooden sides to the 
channel about 3 inches high, serve as a footing for a stone paving 
at the sides of the channel, and will hold the boards in place after 
the nails used to hold them at first have rusted away. The side 
slopes of the ditches are 2 feet horizontal to 1 foot vertical, the 
depth of the ditches generally from 1^^ to 2^/^ feet. The paving of 
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small stones on the sides is built to a height somewhat above the 
surface of the water at its ordinary level. 

The work was started on July 2 with a day-labor force, and the 
average force employed to the end of the year was 34 men and 3 
horses. Fifteen thousand two hundred and thirty-one linear feet, 
equal to 2.9 miles, of ditches and 5 settling basins have been built. 

Engineering and Miscellaneous. 

A large part of the time of the engineers of the dam and aqueduct 
department has been occupied in making various investigations. 

Surveys in Quinepoxet Valley. 

Among the works recommended by the State Board of Health for 
improving the quality of the water supply was included a system of 
main sewers for the villages and mills in the Quinepoxet valley. 
Up to the present time it has not been feasible to proceed with the 
construction of these works, but in the early part of the year, when 
an engineering force was available for the purpose, surveys were 
made to determine the best location for such sewers and in general 
the best methods for caring for the manufacturing wastes and the 
sewage of the small manufacturing villages and the village of Oak- 
dale. Plans and profiles have been prepared and estimates of the 
costs of different methods proposed have been made, but the work 
is not yet completed. 

Relocation of Central JMassachusettH liailroad. 

During the latter part of the year many additional surveys and 
estimates have been made relative to the relocation of this railroad. 
Three routes, which are different in whole or in part froni routes 
previously considered, have been investigated, and estimates of cost 
have been prepared or are in progress. 

Surveys of MeadoiKS. 

The owners of certain meadows in Clinton, T^ncaster, IVilton and 
Harvard having made a claim for injury to their lands caused by the 
diversion of the waters of the Nashua Kiver, plans have been pre- 
pared showing approximately all of the mearlow land^t in these 
towns which are subject to overflow by an average spring freshet* 



88 METROPOLITAN WATER BOARD. [Jan. 

The owners' names and the areas belonging to each are indicated 
on the plans. About 2,299 acres, belonging to 80 owners, are 
subject to such overflow. 

Cement Tests. 

Last year's report contained the tests of the cement used in the 
construction of the Wachusett Aqueduct in 1896 and 1897, amount- 
ing in all to 161,163 barrels. In 1898, 2,021 barrels were used 
and tested. Of these, 1,139 barrels were American natural cement, 
principally of the Hoffman brand, and 882 were American Portland 
cement, principally of the Iron Clad and Giant brands. The tests 
of the cement used in 1898 and additional tests of that used in 1896 
and 1897 are given in Appendix No. 2. 

Miscellaneous. 

Many surveys and investigations have been made in this depart- 
ment for the purpose of obtaining information relative to the value 
of the water works taken from the city of Boston. 

SUDBURY DEFABTMENT. 

Desmond FrrzGERALD, Department Engineer, 

The work of construction in this department during the year has 
related principally to the finishing of the Sudbury Reservoir. In 
addition to this work, a small settling reservoir has been built in 
connection with the proposed Marlborough filter-beds, and an addi- 
tional siphon-pipe has been laid across the valley of Rosemary 
Brook, on the line of the Sudbury Aqueduct, to develop the full 
capacity of the aqueduct. Considerable work has also been done 
in the construction of a spillway channel and in grading the grounds 
below tfie Sudbury Dam. 

The organization of the engineering force in this department 
during the year has not been changed, except by the addition of a 
small force on January 1, when the water works of the city of 
Boston were taken, and by the subsequent diminution of the force 
from time to time as different sections of the work were completed. 
At the beginning of the year the engineering force numbered 27, 
and at the end of the year there were 18 men in the force. 

Edward S. Larned is still in direct charge of the work at the 
Sudbury Reservoir. Frederick Brooks, Daniel W. Cole, Benjamin 
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F. Goodnough, Walter W. Patch, Alrnon A. Platts and William 
Smiddy have been assistant engineers throughout the year, except 
that Mr. Patch was not employed for about three months in the 
winter and spring. Ellery C. Appleton, Frank A. Bayley and 
Bertram H. Davis have been assistant engineers for a portion of the 
year, but are not now engaged upon the work. Fred F. Moore is 
draftsman. 

Sudbury Dam. 

This structure was practically completed at the date of the last 
annual report, but there still remained some grading and cleaning 
up of the grounds to be done, and the construction of a permanent 
channel at the foot of the spillway. Much of this work has been 
done by a day-labor force, which has graded the driveway leading 
to the dam, Excavated the spillway channel and done other miscel- 
laneous work. 

On October 29, 1898, a contract was made with Mignault & 
McGrain for the construction of the spillway wall, which is to be 
195 feet in length, and to consist of granite ashlar masonry backed 
with rubble and surmounted by a coping. The amount of this 
contract is $1,892. The work was begun early in November, and 
was far advanced toward completion at the end of the year. 

Sudbury Reservoir. 

At the date of the last annual report the improvement of the 
reservoir by the removal of the soil and the deepening of the 
shallow portions wag completed, with the exception of portions of 
sections A, M, O and Q. 

On Section M the only work remaining ' to be done was the re- 
moval of some soft muck, which, by an agreement referred to in 
the last annual report, was to be removed by Washburn & Wash- 
burn in connection with their contract for excavating Section O. 

In the case of Section A, it was feasible to complete the work 
in the reservoir before filling it in the spring of 1898, and the work 
on this section was consequently continued during the winter. 

It was not feasible to complete the work on sections O and Q, so 
that an agreement was made with Messrs. Washburn & Washburn, 
contractors for both of these sections, under which the reservoir 
was to be filled in the spring, and they were to resume and com- 
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plete the work after the drawing down of the reservoir later in the 
year. 

On March 7, 1898, the water from the Nashua River entered the 
reservoir for the first time, and early in April it was practically 
full. The highest level reached by the water during the year was 
elevation 259.32 on May 17, when the water was passing over the 
spillway of the dam .32 of a foot in depth. On July 29 the supply 
of water to this reservoir from the Nashua River was stopped and 
the water was allowed to lower. On August 22 it had lowered 
sufficiently to permit the work of dredging upon sections O, Q 
and M to be resumed. 

In the improvement of the reservoir the surface soil excavated 
was deposited in the shallow arms, forming large filled areas raised 
but two or three feet above the high-water line. In order io pre- 
vent the upland water from flowing over the surface of the filling, 
marginal ditches were constructed to intercept this water and con- 
vey it to the reservoir at appropriate points which were protected 
by paving. 

Section A, 

Auguste Saucier, the contractor for this section, continued his 
work during the winter under great disadvantages, as a large 
amount of the material was frozen, and had to be blasted before it 
could be excavated. On March 3 the work on that portion of 
the reservoir which was to be covered with water was completed. 
The work was then stopped until April 11, when the ground was 
sufficiently settled to allow the work of grading and seeding to 
proceed on those portions of the section comprised in the filling on 
the borders of the reservoir. On June 9 the whole of the work 
upon the section was completed. 

As stated in the last report, the delay in completing this section 
was caused by legal complications, and not by a lack of diligence 
on the part of the contractor. He was therefore paid the extra 
cost of carrying on the work in the winter. 

As this portion of the reservoir is adjacent to valuable estates 
and near the centre of the town of Southborough, the grounds 
were finished in such a manner as to harmonize with the surround- 
ings. 
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Sections O and Q, 

The remaining work on these sections was almost entirely con- 
nected with the excavation of a large swamp, and mach of this 
swamp had already been excavated. The material was being re- 
moved by a pumping dredge, and forced through pipes into large 
shallow areas on the l>orders of the reservoir. On these areas, 
enclosed by dikes, the suspended mud settled to the bottom, and 
the comparatively clean water overflowed into a channel leading 
back to the dredge basin. The excavation of the material from the 
swamp was carried to a depth of 10 feet, or to a sand or gravel 
bottom if encountered at a less depth than 10 feet. 

On August 22 the water in the reservoir had lowered sufficiently 
to permit the closing of the gaps in the small dikes which separated 
the dredge basin from the main reservoir. The dredging was re- 
sumed on this date, and was continued until November 2, when it 
was completed. A short time before the completion of the dredg- 
ing, an opening was made in the dike farthest from the dredge, and 
the water in the dredge basin was allowed to flow out, so as to 
reduce the amount of water to be pumped later in order to expose 
the bottom for a final cleaning. The last part of the dredging con- 
sisted of the excavation of a large hole in the bottom of the swamp 
for the dredge to float in after the removal of the water from the 
dredge basin by pumping. The dredge, after the dredging ceased, 
was used to pump the water from the basin and expose the whole 
of the bottom. As the shores became exposed by the drawing 
down of the water, there was found to be a considerable deposit of 
mud or muck upon the sand or irraveU and a large force of men and 
teams was provided to remove it. Some of the material was very 
soft, and had to be collected in small piles and allowed to drain 
before it could be removed from the reservoir. Notwithstanding 
difficulties and interruptions by unfavorable weather and by snows, 
the mud and muck which rested upon a sand or gravel bottom were 
entirely removed by December 9. 

Upon the completion of this work there were left 30 acres of mud 
8ur£M;e, instead of the 75 acres in the original .^wamp. Moreover, 
it bad been found in the preliminary examinations that the material 
10 feet below the surfiu^e of the swamp contained much less oraranie 
matter than the material at the surface, and the excavation increased 
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the depth of water from 12 to 22 feet. The material removed was 
necessary for the filling of the shallow arms of the reservoir. 

After the completion of this work the water in the reservoir was 
raised by taming in water from the Nashua River ; and when the 
water broke through the dikes to fill the dredge basin a considerable 
amonnt of sand was scoured out and deposited upon the mud bottom, 
and sand was also carried upon the mud by small streams during 
rains, so that a part of the mud is covered with sand. 

Roads. 

The roads built in Southborough and Marlborough in connection 
with the construction of the Sudbury Reservoir were kept in repair 
until accepted by the County Commissioners of Worcester County, 
on September 27, 1898. The County Commissioners inspected the 
roads on two occasions, and required that additional gravel should 
be put upon certain parts of the roads, and that stone walls should 
be moved or rebuilt upon other parts, but were willing to accept 
the roads if a settlement should be made with the town of South- 
borough by which the repairs and alterations would be made by the 
town. The question of the amount of compensation was left to be 
settled by the engineer of the town and the engineer of your 
Board. 

It was agreed that the sum of $1,838.30 should be paid the town, 
and that the town should be given the right to take gravel from pits 
within the limits of the reservoir lands. The County Commissioners 
stated that the moving back of certain stone walls was rendered nec- 
essary by the use of a portion of the roads by the Framingham, 
Southborough & Marlborough Street Railway Company, which had 
recently laid a track through them. The railway company there- 
fore reimbursed the Commonwealth for the cost of this portion of 
the work, amounting to $429.70. 

In 1897 a circular dam was built in connection with the arch 
culvert under one of the roads which cross the southerly arm of the 
reservoir toward its upper end. This road leads from Southbor- 
ough to Southville, and is locally known as the McQuarrie Road. 
The dam was built for the purpose of preventing the drawing down 
of the water in the portion of the reservoir west of the road, and 
when the water in the main reservoir is low, the road embank- 
ment acts as a dam. 
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It was one of the conditions of the agreement with the town of 
Southborough with regard to the acceptance of the roads, that the 
Commonwealth should *' make good all such damage to that pyortion 
of said highway which has been so altered and elevated, the founda- 
tions, fences and riprapping, as the use of the said highway embank- 
ment as a dam shall cause, even though the action of other forces 
may contribute to the whole damage, and to indemnify and save 
harmless the said town for all loss, cost, damage and expenses 
resulting from said use." This agreement was dated September 
8, 1898. 

The following table shows the different road changes made in 
connection with the construction of the Sudburv Reservoir : — 



Entirely New 
(Feet). 



Beboilt 
(Feet). 



Dlnccmttained 
(Feet). 



Framingham, 
Marlborough, 
Sonthborough, 



4,618 




— 


1,895 


7,000 


25,760 



44,450' 



* This length of disoontinDed roads inclndes 4,800 feet of a town way, known as the 
" Tnmeycog Boad," which was partly in Marlborough and partly in Sonthborongh. 



Sa n ita ry Inspect ion . 

As the number of men employed upon the construction of the 
reservoir diminished, it was found unnecessary to retain a special 
force of inspectors. On March 20 Claude P. Jones, M.D., resigned 
the oflSce which he had so efficiently filled, and on April 20 the ser- 
vices of his assistant were dispensed with, and the sanitary inspec- 
tion of the reservoir became a part of the work of the permanent 
inspection division, connected with the maintenance of the works. 



AmourU of Work Done in Constructing the Sudbury Heservoir. 

The following table shows the quantities and the cost of the work 
done in the construction of the Sudbury Reservoir, exclusive of the 
dam. It is a summary of the quantities from the final estimates, 
and does not include the work done bv the contractors as extra 
work, or some preliminary and additional work done by a day-labor 
force, neither does it include the cost of engineering. The quanti- 
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ties of work done by the city of Boston prior to January 4, 1896, 
when the reservoir was taken by the Metropolitan Water Board, 
ander the provisions of the Metropolitan Water Act, are separated 
from the quantities of work done by the Metropolitan Water Board. 

Table of Quantities and Cost of the Work done in the Construction of the 

Sudbury Reservoir. 



Done by 
City of Bot- 

ton prior 
to Jaonary 

4,1896. 



Donoby 
Metropolitan 

Water 
Board, Janu- 
ary 4, 1896, 
to December 

31, 1898. 



Total 
Qaaotities. 



Total Coet. 



Coat 

per 

Unit. 



Barth excavation (enbic yarda). 
Bock excavation (eabie yards), 

Vonaaoir masonry, in mortar (cnblc 
vards) . 

Dunension-stone masonry, in mortar (cn- 
blc yards) . 

Ashlar masonry, in mortar (cnbie yards). 

Split-stone masonry, in mortar (cubic 

yards). 
Split-stone masonry, dry (enbic yards), . 

Bnbble-stone masonry, in mortar (cubic 

yards). 
Bubblewitone masonry, dry (cubic yards), 

Bosendale concrete masonry (cubic yards) , 

Paving in mortar (cubic yards), 

Paving (cubic yards), . . . . 

Biprap (cubic yards) 

Broken stone or screened gravel (cnbie 

yards). 
Coping (linear feet), 

Dry paving (square yards). 

Stone wall (rods) 

Iron fence (linear feet), .... 



829,645.00 
1,281.10 



036.00 
1,766.10 

1,822.00 
886.56 
542.80 

2,784.40 



730.00 
1,679.85 
2,303.75 



8,763,712.90 


4.698,867.90 


- 


1,281.10 


167.47 


157.47 


82.77 


82.77 


341.00 


341.00 


404.68 


1,839,68 


608.66 


2,364.66 


1,188.41 


1,188.41 


604.42 


2,326.42 


802.34 


1,637.89 


107.30 


660.10 


174.77 


174.77 


31,921.81 


34,705.71 


69.64 


59.64 


130.00 


130.00 


1,647.40 


2,377.40 


977.27 


2,667.12 


20,096.98 


22,399.78 



$1,197,840 20 

1,866 37 

8,464 34 

666 40 

6,466 00 

10,289 79 

21,874 80 

6,170 06 

8,609 45 

8,576 54 

3,210 70 

349 64 

36,398 79 

89 81 

465 00 

2,020 79 

8,264 06 

17,863 78 



$1,882,843 91 



$0 28 
145 
22 00 
20 00 
16 00 

7 68 
926 
6 19 

8 66 
5 24 
495 

2 00 
1 05 
1 50 
360 
85 

3 11 
79} 



The total cost of the reservoir and dam to the end of 1898 was as 
follows : — 

Reservoir, construction, f 1,576,155 06 

Dam, constmction, 645,186 45 

Real estate and legal and expert services, . . . 616,770 27 

Total, $2,888,111 78 

These figures for construction include the cost of day-labor work 
and engineering. 
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Settling Heservoir^ Marlborough JFilfer-^eds. 

Walker Brook, one of the feeders of the Sudbury Reservoir, 
passes through the thickly settled portion of the city of Marlborough. 
The watershed of the brook at its entrance into the reservoir is 
about 2 square miles. As the quality of the brook water is bad, it 
is proposed to run it first through a settling reservoir, and after- 
wards filter it before permitting the water to flow into the reservoir. 

The plans for the filter-beds are not yet completed, but the 
settling reservoir was built in 1898. It is situated just al)ove the 
site of the proposed filter-beds, where there already existed a small 
artificial pond, the dam of which was much out of repair. 

On July 23 a contract was made with Miguault & McGrain for 
tiie construction of the settling reservoir, and on November 5 the 
work was completed. 

The reservoir covers an area of about 1.5 acres, has an average 
depth of 6 feet and contains 2,700,000 gallons. The bottom was 
graded with a slight inclination toward the centre, and finished with 
gravel to facilitate cleaning. There is a masonry sluiceway in the 
dam, 8 feet wide in the clear. This contains a set of stop planks 
to control the level of the water in the reservoir, and by removing 
them the water can be drawn down to clean the reservoir. 

The earth excavation in constructing the reservoir amounted to 
6,970 cubic yards, and 129 cubic yards of masonry were laid in the 
spillway. The amount of the contract was $2,380.45. 

Rosemary Siphon Pipe. 

The capacity of the Sudbury Aqueduct as originally constructed 
was limited by the capacity of two 48-inch siphon pipes laid across 
the valley of Rosemary Brook ; but provision was made at the time 
the aqueduct was constructed for the addition of a third pipe when- 
ever it should become necessary. 

By raising the water in the aqueduct to the top of the arch at 
the up-stream end of the siphon, and forcing all the water possible 
through the existing 48-inch pipes, it was found that their capacity 
was about 80,000,000 gallons per day. As the consumption of 
water in the Metropolitan District was sometimes in excess of this 
amouiit, it became evident that the laying of an additional pipe was 
necessarv. 
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Computations showed that it would be better to make the new 
pipe 5 feet in diameter, instead of 4 feet, as was originally intended ; 
but it was also found that, by connecting the 48-inch pipe already 
laid through the wall of each of the siphon chambers with the new 
5-foot pipe by means of tapering pipes, the capacity of the new pipe 
would not be materially affected. 

Upon consultation with the pipe manufacturers, it was found that 
it wculd be more economical to use the outside molds already pre- 
pared for making a thick 5-foot pipe, and to produce the thinner 
pipe desired for the light pressures at the siphon by increasmg the 
size of the core. The pipe, as actually delivered, therefore, was 
61% inches in diameter, and the thickness of the shell of the pipe 
was 1^ inches. Although the pipe was thin for this diameter, no 
trouble was experienced either in shipping, unloading or laying it. 

The contract for furnishing the pipe was made with the McNeal 
Pipe and Foundry Company on March 21, 1898, and the price bid 
was $18 per ton of 2,000 pounds, delivered on the cars at Needham. 

On April 20 a contract was made with T. Tighe & Sons for the 
delivery of the pipes upon the ground. The price paid was $1.15 
per ton. 

On May 25 a contract was made with A. L. Norton & Co. for 
laying the pipes, and the work was completed November 17. The 
total amount of this contract was $4,986.63. The total length of 
the pipe between the siphon chambers was about 1,800 feet. 

After laying the pipe the inside joints were filled with Portland 
cement mortar, to give a smooth and continuous surface to the in- 
terior of the pipe, and the pipe was tested for strength and tightness 
by plugging the ends and filling with water under a head of 30 feet 
of water in excess of the greatest head that can ever be brought 
upon the pipe in service. Under this head it was found that the 
maximum loss of water was at the rate of 12 gallons per day for 
the three days during which the pipe was under test. 

After the pipe was put in use, experiments were made to deter- 
mine its capacity ; and it was found that, with the normal loss of 
head (1.73 feet), the discharge was about 54,600,000 gallons per 
day. In order to determine the value of c in the Chezy formula, 
V = c Vr5, arrangements were made for taking exact measurements 
of the loss of head through a portion of the pipe 1,607.4 feet in 
length, which was laid either on a straight line or with vertical 
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curves having a radius of not less than 1,000 feet. The quantity 
flowing was determined by the ordinary methods used in measuring 
the flow through the aqueduct. It was found that the value of c 
ranged from 149.6 with a velocity of 4.65 feet per second to 154.3 
with a velocit}*^ of 6.51 feet per second. 

Daniel W. Cole was the assistant in immediate charge of the lay- 
ing of this pipe. The total cost of the pipe was $23,034.05, or 
$12.80 per foot, including the cost of special castings, blow-ofl*and 
valve at the lowest point of the siphon, and engineering and other 
expenses. 

Enqineerinq, 

• «. 

The work of the engineering force during the year has been prin- 
cipally in connection with the works already described. In addi- 
tion to such work, however, many land plans have been made in 
connection with the settlement for the taking of lands. A contour 
plan of the Sudbury Reservoir, showing contours 1 foot apart, has 
been completed, and tables of areas and capacities of the Sudbury 
Reservoir for different elevations have been computed. Much work 
has been done, by boring and otherwise, to determine the character 
of the material at the site of the proposed Marlborough filter-beds, 
already referred to, and in designing these filter-beds. Surveys 
have been made of swamps tributary to Framingham Reservoir No. 
3, with a view to their improvement by drainage. Several mem- 
bers of the force have been enocasred most of the year in obtaining 
information relating to the value of the water works taken from the 
city of Boston. 

DISTRIBUTION DEPARTMENT. 

Dexter Brackett, Department Engineer. 

The work in charge of this department comprises the pipes, dis- 
tributing reservoirs, pumping stations and all other works in the 
Metropolitan District, with the exception of Chestnut Hill Reser- 
voir and the grounds about it and the Sudbury and Cochituate 
aqueducts. 

During the year the work of laying the pipes required to dis- 
tribute water to the several cities and towns in the Metropolitan 
Water District has been continued and is now nearly finished. 

The distributing reservoir in the Middlesex Fells for the supply 
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of the northern high-service district, and the low-service pumping 
station at Chestnut Hill Reservoir have been partially constructed. 
The extension of the high-service pumping station building at 
Chestnut Hill Reservoir has been completed. In this extension a 
30,000,000-gallon Allis engine has been erected in readiness for 
service. Three 35,000,000-gallon engines for the low-service 
pumping station are in process of construction. Much work has 
been done in connection with plans and contracts for pumping sta- 
tions, engines, boilers and other machinery. A contract has been 
made for a 20,000,000-gallon pumping engine to be located at Spot 
Pond, and proposals were received at the end of the year for the 
construction of the pumping station building at the same place. 

The organization of the engineering force has been nearly the 
same as during the previous year, but the number of men employed 
has been somewhat less. 

William E. Foss, John L. Howard, Caleb M. Saville and Alfred 
D. Flinn have been the assistant engineers in charge of surveys 
and construction, and Chester J. Wallace has been assistant engi- 
neer on surveys. 

Alfred O. Doane has had charge of engineering work in con- 
nection with the pipe yards, the testing of pipe lines and the main- 
tenance of the works. 

Will J. Sando, in addition to the charge of the operation of the 
several pumping stations, has had charge of the inspection of the 
engines, boilers, valves and other machinery in construction. 

George E. Wilde, assistant superintendent in the distribution 
department, in addition to taking direct charge of the maintenance 
and operation of the pipe lines and other works within the Metro- 
politan District, — with the exception of the pumping stations, — 
has also been in charge of such pipe-laying and other construction 
work as has been done by the maintenance force. 

Inspectors have been employed at the several pipe foundries to 
inspect all pipes and castings made for the work. 

The engineering force, including inspectors, numbered 53 at the 
beginning of the year, and the average number employed was 49. 
Under the supervision of the assistant superintendent of the depart- 
ment, a day-labor force, averaging 26 in number, has been employed 
in handling pipe at the pipe yards, laying pipes and testing pipe 
lines. 
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Pipes. 

Six contracts for straight pipes and three contracts for special 
eastings hare been made daring the year, and in addition several 
small orders have been given for pipes and special castings. Under 
these, and contracts uncompleted at the close of the year 1897, 
5,130 tons of pipes and 474 tons of special castings were received 
at the pipe yards in 1898. 

At the beginning of the year pipes were stored in yards at Edge- 
worth, Park Street in Somerville, Brighton and Forest Hills. On 
May 9, 1898, a lot of land containing 91,276 square feet, situated 
on the comer of MjTtle Street and Amaranth Avenue in Medford, 
was purchased for a permanent pipe ynrd and headquarters for the 
northern portion of the Metropolitan Water District. This lot is 
very near the Glenwood station of the Boston & Maine Railroad, 
and a side track has been laid into the vard for convenience in 
receiving pipes and other supplies. The yard has been graded and 
surrounded by a substantial picket fence 61-^ feet in height: a 
macadamized drivewav 500 feet in lenorth has been built throu^rh 
the yard, and a denjck and scales have been provided for handling 
and weighing pipes. Plans are in preparation for a brick building 
to be erected in the yard, and used as an office, stable and shop. 

In July the stock at the Edgeworth yard was transferred to Glen- 
wood, and the use of the Edgeworth yard abandoned. In November 
the Park Street yard in Somerville was abandoned, all the pipes 
stored there, with the exception of about 100 tons, having been 
used in construction. 

The following table gives the number of pipes and special castings 
received at the pipe yards from the foundries and used for pipe- 
laying during the years 1896, 1897 and 1898. Some of the figures 
for 1896 and 1897 diflFer from those given in the last report, on 
account of slight corrections. 
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Tooa 

peestrad 

1806. 


Tooa 

reeelTad 

1897. 


Tona 

reeefTod 

1806. 


Tona 
vaed 
1896. 


Tooa 
Qaed 
1807. 


Tona 
Qaed 
1898. 


Total 
ToeelTed- 


Total 
naed. 


On 
Hand. 


n-lseh. 




- 


1 
* 


766 


- 


- 


768* 


766 


768* 


- 


60.»-iiieli, . 




- 


1 
1 


566 


- 


- 


- 


566 


- 


566 


48.&-lDeb, . 




- 


1,811 


- 


- 


1,286* 


- 


1,8U 


1,286* 


25 


48-loeb, . 




27,950 


14,294 




16,458 


90,210 


8,697 


42,2U 


40,365 


1.879 


42-in«ta, . 




» 


2,827 




- 


2,2n 


- 


2,852 


2,271 


81 


36-iiieli« 




1,78S 


8,670 


462 


- 


5,725 


4,816 


10,864 


10,041 


823 


SO-ineh, 




1,458 


87 


78 


490 


90S 


16 


1,568 


1,400 


159 


U-lneh, . 




529 


8,160 


46 


481 


2,815 


41 


8,784 


2,837 


897 


20-iiieb, . 




2,516 


1,898 


152 


1,849 


2,019 


205 


4,561 


8,603 


958 


IS-iDch, 




- 


- 


151 


- 


- 


151t 


151 


161t 


- 


10-ioeb, 




1,280 


125 


2,542 


094 


6U 


2,412 


8,897 


8,717 


180 


14-iiicb, . 




- 


12 


- 


- 


- 


2 


12 


2 


10 


12-loeh, 




188 


264 


836 


10 


224 


878 


738 


612 


121 


lO-ineh, . 




20 


- 


6 


1 


14 


9 


26 


24 


2 


S^fDch, 




15 


20 


9 


6 


16 


18 


44 


85 


9 


6-liieh, 




11 


56 


18 


11 


82 


27 


85 


70 


15 


4-liieb, . 




- 


80 


1 


- 


9 


6 


81 


16 


16 


Specials, 




810 


1,466 


474 


278 


1,283 


460 


2,760 


2,021 


729 


Totals,. 


86,429 


88,664 


5,604 


19,n8 


86,948t 


12,501$ 


75,607 


69,227 


6,470 



* Used by Sodbory department. t Uaed by dam and aqoedaet department. 

t 1,985 tona need by dam and aqnednet and Sndbnry departmenta. 

f 1,008 tona naed by reserrolr, dam and aqnednet and Bndbnry departmenta. 



Valves and Valve Chambeb Covers. 

Two contracts for valves were made with the Camden Iron Works : 
the first, dated April 4, 1898, for furnishing seven 36-inch hydraulic 
lift valves and one 36-inch and one 48-inch check valve, amounting 
to $8,364; the second, dated August 29, 1898, for furnishing 
twenty-six valves from 12 to 20 inches in diameter, amounting to 
$2,882. One 48-inch valve costing $1,010, and twenty-five valves 
of sizes from 4 to 10 inches, were purchased from the Chapman 
Valve Company. A contract for furnishing cast-iron frames and 
covers for valve chambers was made with the Davis & Farnum 
Manufacturing Company on March 8, 1898, at $.0112 per pound, 
the whole contract amounting to $998.04. 









.il 
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Pipe-laying. 

During the year 14.43 miles of pipes have been laid, making a 
total of 57.18 miles laid in the Metropolitan District since the work 
was commenced. 

On January 1, 1898, 0.75 miles of pipes in the vicinity of 
Chestnut Hill Reservoir, and 5.93 miles of pipes connected with 
the Mystic system of the city of Boston, were taken by the Metro- 
politan Water Board, and .03 of a mile has been abandoned during 
the year, making 63.83 miles now owned and operated by the Board 
in connection with the distributing system. 

The aggregate length of the pipes in the several cities and towns 
supplied either wholly or in part from the ^letropolitan Works 
was, at the close of the year, 1,180.74 miles, making, with the 
pipes owned by the Board, 1,244.57 miles in the distributing sys- 
tem. Connected with this system there are 125,578 service pipes, 
9,485 water meters and 10,854 fire hydrants. 

The pipes laid this year complete the distributing system to such 
an extent that a full supply of water can be furnished to every city 
and town in the Metropolitan Water District except Newton, Hyde 
Park and Nahant. The first two do not desire water at the present 
time, and Nahant was not admitted to the district until September 
13, 1898. Soon after the admission of this town contracts were 
made for furnishing and laying the seven miles of pipes required 
for conveying the water from the pipes already laid in Revere, 
through Saugus and Lynn to the Nahant line. At the end of the 
year this work was completed with the exception of one thousand 
feet at the crossing of the Saugus River, where the work had to be 
delayed on account of a proposed change in the highway which 
would require the rebuilding of the bridge. It is expected that the 
whole work will be finished in the spring of 1899. 

The principal items of pipe-laying work have been 7,934 feet of 
48-inch pipes in Brookline and Jamaica Plain, and 17,413 feet 
of 36-inch pipes in West Roxbury and Dorchester, from Forest 
Hills to Milton, completing the southern high-service pipe line for 
the supply of Quincy and the high-service districts of West Roxbury 
and Dorchester. Three thousand and fifty-four feet of 48-inch pipes 
have been laid in North Harvard Street, Brighton, completing the 
48-inch low-service pipe line between Chestnut Hill and the Mystic 
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pipes near Tufts College. Fifteen hundred and forty-nine feet of 
20-inch pipes and 5,008 feet of 16-inch pipes have been laid on the 
line to Watertown and Belmont, and 29,497 feet of 16-inch pipes, 
2,933 feet of 12-inch pipes and 134 feet of 10-inch pipes have been 
laid in Revere, Saugus and Lynn for the supply of Nahant and 
Swampscott. 

The following detailed statement describes the work done on the 
several sections into which the work has, for convenience, been 
divided : — 

Section 1. 

Low-servioe pipe lines in Chestnut Hill Resenroir grounds between pumping station and 
Chestnut Hill Ayenue ; double line of 48-inch pipes ; length of section, 1,440 feet. 

A contract for laying 2,080 feet of these pipes was made with 
Malone & McHale on October 21, 1897, and pipe-laying under the 
contract was finished December 30, 1897. During the first week 
of January, 1898, the valve chambers were finished, and there re- 
mained to be done the grading and cleaning up, which were left 
until spring. Work was resumed April 2 and completed April 16. 

Sections 5, 5, 4 and 5. 

Low-serrice pipe line firom Chestnut Hill Avenue in Brighton through Beacon and St. Paul 
streets, in Brookline, crossing Charles River, thence through Magasine Street, Massachu- 
setts Avenue and Norfolk Street in Cambridge, Webster Avenue, Union Square, Bow 
Street, Walnut Street, Channcej Avenue and the Middlesex Fells Parkway in Somerville, 
crossing the Mystic River to the city of Medford; total length of sections, 34,604 feet. 

Work on these sections was completed in 1897 and described in 
the annual report for that year. 

Sections 6 and 7. 

Low-service pipe line from the Mystic River through Middlesex Avenue and Medford Street in 
Medford, crossing the Maiden River, thence through Medford, Green and Jackson streets, 
private land, Pleasant and Washington streets, Ravine Road and private property to Spot 
Pond ; total length of sections, 26,167 feet. 

At the close of the year 1897 the work on these sections was 
completed with the exception of the crossing of the Maiden River, 
for which a contract was made in October, 1897, with Moore & Co., 
and William H. Ward. The pipe-laying under this contract was 
finished on January 13, 1898, and the whole work completed on 
February 1. This work was described in the last annual report. 
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Section 8, 

Low-service pipe line ; this is a branch line, consisting of 7,174 feet of 48-inch and 8,052 feet of 
42-inch pipes, starting from the junction of Medford and Bell Rock streets in Maiden, and 
running through the cities of Everett and Chelsea to the crossing of Broadway and Williams 
Street, where connections are made with the pipes of the city of Boston supplying the East 
Boston district; length of section, 15,314 feet. 

Work on this section was completed in 1897. 

Sections 9^ 10 and 11, 

Low-service pipe line from Beacon Street in Brookline, throagh Winchester, Fuller and Harvard 
streets in Brookline, Harvard Avenue, Franklin and North Harvard streets in Brighton, 
crossing Charles River, thence through Boylston Street, Massachusetts Avenue and Beach 
Street in Cambridge, Willow Avenue in Somerville and Boston Avenue in Medford to the 
existing 24-inch and 30-inch pipes at College Avenue ; total length of sections, 27,739 feet. 

At the close of the year 1897 the work remaining to be done to 
complete these sections was the calking and testing of the pipes 
under the Charles Kiver, and regrading of the trenches, by Mac- 
Ritchie & Nichol, who were the contractors for the river crossing ; 
the laying of 3,054 feet of 48-inch pipes in North Harvard Street, 
which was not done in 1897 on account of the proposed widening 
of the street ; and the making of connections with the 30-inch and 
24-inch Mystic pipes at the junction of Boston and College avenues. 

MacRitchie & Nichol resumed work on the river crossing on 
April 11. The pipes were satisfactorily tested on April 30 and the 
work under their contract was completed May 16. 

The widening of North Harvard Street having been ordered by 
the city of Boston, a contract was made on August 11 with Bruno 
& Salomone for laying the pipes between Franklin Street and the 
river. The pipe-laying was finished on October 19 and the whole 
work completed on November 14. 

The work of making the connections with the Mystic pipes was 
done by a day-labor force between March 29 and April 4, 1898. 

Section 12. 

This section, which includes the continuation of the 48-inch pipe 
line from the junction of College and Boston avenues to Spot Pond, 
will not be laid at present; but, in order to avoid future disturb- 
ance at the bridge over the Mystic River in Medford, built to sup- 
port both this pipe line and the 20-inch high-service line, 439 feet 
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of 4^inch pipes have been laid over the bridge and on either side 
of the river. This work, done by Cheney & Trunibulls, was in 
progress at the date of the last report, and was completed on Jan- 
uary 14, 1898. 

Sections 13 j 14 y 15 ^ 16 and 17. 

Ifarthem higfa-flerrioe pipe line, oxtendlni^ firoxn. tbe piopoeed pnmpiiig station at Spot Fond to 
tiie reflerroir in tiie Middlesex Fdls, tiience tiiioagfa tiie cities of Maiden, Everett and 
Chelsea and tlie town oIKeyeie to Breed's Island, with brandt linm extending to the 
EeserroizB in Chelsea and Revere; total length of secdona* 51,222 ftet. 

During the past year 2,052 feet of 12-inch pipe were laid on 
Section 16 by H. A. Hanscom & Co., from the Revere line, through 
Beachmont and Leverett avenues and Walley Street to the mains 
of the Boston Water Works on Breed's Island. This work, which 
was begun ^lay 17 and finished June 3, practically completed these 
sections. 

Section 18, 

Northern high-serrice pipe line, from mgfaland Avenne in Maiden, tiirongh Maiden, Medford 
and Somerville to the crossing of Broadway and Cedar Street, where it eonneets with the 
Somerrille pipe system ; length of section, 19,633 feet. 

The pipe-laying on this section was nearly all done in 1896 and 
1897. The bridge which carries the pipes across the Mystic River 
was nearly finished in 1897, but not entirely completed until the 
spring of 1898. Where College Avenue crosses the Soutiiem 
Division of the Boston & Maine Railroad, the railroad company 
rebuilt the highway bridge and its abutments. In building the 
abutments it extended them so as to provide the abutments for a 
pipe bridge upon the payment by the Commonwealth of $1,000. 
The pipe bridge, consisting of two steel plate girders, 79.6 feet in 
length with the necessary floor beams and wood work, was ftir- 
nished and erected by the Pittsburg Bridge Company for $3,097. 
This bridge is designed to carry a 48-inch pipe and a 20-inch pipe, 
although only the 20-inch pipe has been laid. The bridge was 
delivered on the site of the work on May 9, and the entire work 
was completed on June 27. The laying of the pipes across the 
bridge to connect with existing pipes — a total length of 200 feet 
— was done by tbe maintenance force^ which also made connections 
with the main pipe of the city of Somerville on December 3. 
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Section 19. 

Sonthem high-service pipe line, from the Chestnat Hill pumping station through Reservoir 
Lane, Boylston Street, Boston Water Works groands, Dudley, Warren and Cottage streets 
in Brookline, and the Parkman Drive and tbe Arborway in West Roxbory, to Soath Street, 
near the Forest Hills station on the New York, New Haven & Hartford Railroad ; 18,362 
feet of 48-inch pipes. 

A contract for laying 15,335 feet of these pipes was made with E. 
W. Everson & Co., August 3, 1897, and they laid 10,184 feet of this 
line during the year 1897. They resumed work March 16, and 
completed the pipe-laying July 12 and the entire work September 3. 

A contract was made with Bruno & Salomono, June 22, 1898, for 
laying 2,783 feet of 48-inch pipes in Reservoir Lane and Boylston 
Street. Work was commenced eJune 29 ; pipe-laying was com- 
pleted September 12 and the whole work October 1. As Reservoir 
Lane is a private way, a taking was made of the strip of land in 
which the pipes were laid. The lane is narrow and crooked, but 
plans have been made for widening and straightening it. It was 
decided to place the pipes with reference to the future location of the 
lane ; and, in order to do so, it was necessary to lay the pipes at 
some points in private lands adjoining the lane, cutting down some 
of the trees and removing portions of the stone walls and fences 
along the property lines. After the pipes were laid, substantial 
fences were built where the walls had been removed. Considerable 
work was done in improving the roadway, and it is in much better 
condition now than before the pipes were laid. 

In order to complete this section, a short length of pipe remained 
to be laid from the end of the pipe laid by Bruno & Salomone 
across the Boston & Albany Railroad to the Chestnut Hill pumping 
station. This work comprised connections with the discharge pipes 
from engines Nos. 3 and 4, the setting of a large number of special 
castings and valves and the crossing of the Cochituate Aqueduct, 
in addition to the railroad crossing already mentioned. The work 
was done by the maintenance force. 

Section 20. 

Sonthem high-service pipe line, from South Street in West Roxbary, through tbe Arborway 
and Morton Street in West Roxbury and Dorchester, to River Street; 17,380 feet of 
36-inch pipes. 

A contract for laying these pipes was made with H. A. Hanscom 
& Co. on May 11, 1898. The work was begun May 21 and the 
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last pipe was laid December 3. The work is finished, with the 
exception of a small amount of street surfacing to be done when 
the weather will permit. A large quantity of ledge and water 
made the construction of this line slow and expensive. Stony 
Brook in the Arborway near Washington Street was crossed over 
by a self-supporting 36-inch riveted steel pipe 37.9 feet in length. 
At the crossing of the Midland Division of the New York, New 
Haven & Hartford Railroad the pipes were carried outside the line 
of the street and under the tracks. 

Several difficult brook crossings were made on this line. About 
300 feet of embankment were built over the pipes where the loca- 
tion was outside existing street lines, and about 1,100 feet of gas 
pipes were relocated. A connection was made with the city of 
Boston pipes in South Street. 

Section 21. 

Southern high-service pipe line, from the comer of Morton and River streets in Dorchester, 
through River Street, across the Neponset River, through Adams Street in Milton and 
Qnincy, and Beale Street and Summit Avenue in Quincy, to the site of the proposed 
reservoir and stand-pipe on Forbes Hill ; 15,659 feet of 24-inch pipes. 

A contract was made with Saucier & O'Brien September 2, 1897, 
for laying these pipes, and they laid 14,814 feet during the year 
1897. Work was resumed by the contractors April 4. The pipes 
were laid across the Neponset River and over the New York, New 
Haven & Hartford Railroad, and the short gaps at East Milton and 
Quincy were closed. The whole work was completed July 2. 

At the crossing of the Neponset River the pipes are enclosed in a 
box to keep the water from freezing in cold weather. At the cross- 
ing over the New York, New Haven & Hartford Railroad two lines 
of 16-inch pipe were laid in place of one line of 24-inch pipe, so 
that the pipes could be laid below the surface of the bridge. 

A connection was made with the pipes of the city of Quincy at 
the corner of Adams and Beale streets in July. 



Section 22. 

This section consists of the branch which leaves the main pipe 
line leading to Quincy at the corner of Morton and River streets in 
Dorchester, and runs to Hyde Park. About 7,000 feet of 24-inch 
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and 9,000 feet of 20-inch pipes for this line, purchased in 1897, are 
now stored at the Forest Hills pipe yard but no contract has been 
made for laying the pipes. 

Section 23. 

Southern high-service pipe line, from the Cbestnat Hill pamping station, through Beacon, Ham- 
mond and South streets, Commonwealth Avenue and Ward Street to the old distributing 
reservoir of the Newton Water Works ; length of section, 8,270 feet. 

In 1897, 7,450 feet of 36-inch pipes were laid on this section, 
leaving unfinished 403 feet connecting with Section 19 at the Chest- 
nut Hill pumping station, and 417 feet in Ward Street near the 
Newton line. Pipes filling both of these gaps were laid by the 
maintenance force between September 21 and October 21. 

Section 24. 

Southern high-service pipe line, from the Newton Reservoir, through Ward Street, Waverlej 
Avenue, Washington and St. James streets in Newton, across prirate land and the Charles 
River to Watertown, and through Irving and Mount Auburn streets in Watertown to Pal- 
frey Street ; 12,691 feet of 20-inch pipes. 

S. W. Frescoln laid 11,142 feet of these pipes in 1897. The re- 
maining 1,549 feet comprised 1,145 feet near the crossing of the 
Charles River, 231 feet in Ward Street near the Newton Reservoir, 
169 feet at the crossing over the Boston & Albany Railroad at St. 
James Street in Newton, and 4 feet which were laid in connection 
with Section 25. 

A contract was made with E. W. Everson & Co. for laying the 
pipes at and near the crossing of the Charles River. Work was com- 
menced June 17, 1898, and finished September 15. For the river 
crossing, which is about 300 feet in letigth, pipes 1 inch in thick- 
ness were used. The pipes were laid with their tops about 8.5 feet 
below mean high tide, or 5.5 feet below the bed of the river, except 
for a distance of about 100 feet, where they were laid 4 feet lower, 
to provide for a future channel. The trench was excavated in the 
gravelly clay of the river bed by means of an excavator, which was 
designed and used for excavating pipe trenches upon the land. The 
excavated material was piled at the sides of the trench, forming a 
dam, the top of which was 2 feet below high tide. The excavator 
was set upon blocking, so that it could be operated at almost all 
stages of the tide, and the water was pumped from the trench and 
the pipes were laid and calked while the tide was below the level 
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of the top of the dam. The bridge over the Albany Railroad was 
placed in position by the Boston Bridge Works on January 9, 
1898. The pipes at the railroad crossing and the pipes in Ward 
Street near the Newton Reservoir were laid by the maintenance 
force. 

Section 25. 

Sonthern high-service pipe line, from the end of Section 24, near the corner of Irving and 
Monnt Anbom streets in Watertown, through Mount Aubom and Common streets to the 
pipes of the town of Belmont near the crossing of Common Street and Trapeio Road ; 5,008 
feet of 16-inch and 455 feet of 12-inch pipes ; length of section, 5,463 feet. 

These pipes were laid by Michael Russo, under a contract dated 
July 22, 1898. Work was begun August 1 and completed October 
15. At the connection with the pipes jof the town of Watertown a 
10-inch pressure reducing valve has been set by the maintenance 
force. 

Section 26. 

Northern high-service pipe line, extending from the comer of firoadway and Beach Street in 
Revere, through Broadway in Revere and Western Avenue in Saugus to a point in Lynn 
about 260 feet north of the bridge crossing the Saugus River between Saugus and Lynn ; 
length of section, 19,200 feet of 16-inch pipes. 

A contract for laying these pipes was made on September 19, 
1898, with Mirick & Wentworth, and the work was commenced 
October 6. No special difficulties were encountered, and on Decem- 
ber 20 the pipe-laying was finished, with the exception of a section 
1,000 feet in length crossing the Saugus River, where the work was 
delayed on account of proposed changes in the location of the road 
and bridge. These changes have now been decided upon, and it is 
expected that the work will be finished in the spring. 

Section 27. 

Northern high-service pipe line, extending from a point on Western Avenue in Lynn about 250 
feet north of the bridge crossing the Saugus River, through Western Avenue, Summer, 
Market, Broad and Washington streets to the pipes of the towns of Swaropscott and Nahant 
near the Lynn-Nahant line ; 11,261 feet of 16-inch and 3,067 feet of 12-inch pipes ; length of 
section, 14,260 ftet. 

A contract for doing this work was made with O'Rourke & Xelson 
on September 19, 1898. Work was begun on October 3 and 
stopped for the season on December 28. The pipe-laying has been 
completed, with the exception of making the connections with the 
pipes of the towns of Swampscott and Nahant. These pipes were 
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laid through several of the principal streets of the city of Lynn, and 
the work was delayed and its cost increased by obstructions, such 
as sewer connections, stone culverts and abandoned steam-heating 
pipes, of which, in many cases, no record was to be found. The 
pipe-laying was finished so late in the season that considerable work 
of repaving and resurfacing streets must be done in the spring after 
the frost leaves the ground. 



Statistics of Pipe-laying. — Principal Items of Work done by Contract and 

Day Labor to December 31^ 1898. 





Total to 


Work done In 


Total to 




Dec. 31, 18ir;. 


1898. 


Dec. 81, 1886. 


48-inch pipe laid (feet), 


109,332 


11,475 


120,807 


42-inch pipe laid Tfeet), 


■ 








8,076 


■- 


8,076 


S6-inch pipe laid ffeet), 


1 








24,425 


18,923 ♦ 


43,267 


SO-inch pipe laid ffeet), 


■ 








7,418 


81 


7,499 


24-inch pipe laid (feet), 




k 1 






19,675 


695 


20,370 


SO-inch pipe laid (feetS, . 


> i 








35,893 


2,156 


38,049 


16-inch pipe laid ?feet), , 




* 






17,362 


34,675 1 


51.941 


14-inch pipe laid rfeet), . 


1 1 


4 






3 


23 


26 


12-inch pipe laid rfeet), . 


1 


1 






3,284 


7,883 


11,167 


Rock excavation (cubic y^ards), 






11,162 


4,606 


15,768 


Earth below grade (cubic yards), , 






4,005 


697 


4,702 


Valve chambers built. 






325 


162 


487 


Concrete masonry (cubic yards), . 






767 


208 


976 


Piles driven, 






2,553 


76 


2,629 


15-inch sewer pipe laid (feet). 






33 


. 


38 


12-inch sewer pipe laid (feet). 






3,856 


— 


8,866 


10-inch sewer pipe laid (feet), 






2,967 


— 


2,967 


8-inch sewer pipe laid (feet). 






2,171 


— 


2,171 


Sewer man-holes built, 


51 


^ 


61 



Ninety-one feet 36-inch pipe taken up. 



t Ninety-six feet 16-inch pipe taken np. 
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Statement of Cast-iron Hydrant, Blow-off and Drain Pipes laid to January 

1, 1899. 







DlAKETBR OF PiPBS IN 


Inches. 








84 


16 


18 


8 


6 


4 


Total. 


JjtDgth bdd to January 1, 1898 (feet), 


- 


1,812 


1,185 


24 


570 


339 


3,930 


Length laid dnrlng 1898 (feet), . 


352 


122 


727 


- 


175 


255 


1,631 


Length taken daring 1898 (feet), 


- 


- 


975 


- 


560 


225 


1,760 


Length abandoned daring 1898 (feet). 


- 


- 


- 


- 


- 


100 


100 


Total length in nse Jananry 1, 1899 (feet), . 


352 


1,934 


2,887 


24 


1,305 


719 


7,221 


ValTei set to Janaary 1, 1898, 


- 


14 


34 


- 


22 


8 


78 


Valves set daring 1898, 


- 


1 


12 


- 


3 


12 


28 


Valves taken daring 1898, . . . . 


- 


- 


3 


- 


9 


11 


28 


Valves abandoned daring 1898, . 


- 


- 


- 


- 


- 


5 


5 


Total valves in nse January 1, 1899, . 


- 


15 


49 


- 


34 


20 

1 


124 



Spot Pond. 

The only construction work done at the pond has been in connec- 
tion with the inlet conduit and the substructure of the gate-house. 
This work was in progress at the date of the last annual report, and 
was completed during the month of January. 

The CoflSn Valve Company, which furnished and erected the 
sluice gates in the gate-chamber, began setting the gates on 
January 19, 1898, and on January 25 all the gates were in work- 
ing order. 

The 24:-inch cast-iron pipe which is to be used as a waste pipe 
from the pond, as well as a drain from the pumping station, gate 
chamber and pipes, was extended through the Virginia Wood in 
October, by the maintenance force, for a distance of 350 feet. At 
the end of this pipe a weir was built for measuring the quantity of 
water wasted from the pond. 



Northern High-service Reservoir. 

This reservoir, to which water is to be pumped from Spot Pond, 
is to be the distributing reservoir for the northern high-service 
district. The site is a natural basin about 500 feet northeasterly 
from the highest point in the southerly portion of the Middlesex 
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Fells Reservation, known as Cairn Hill, and about 2,500 feet south- 
easterly from Spot Pond. 

The site was an alder swamp, which, by the construction of five 
dams having an aggregate length of about 930 feet, is to be con- 
verted into a reservoir having an area of 8.2 acres and a capacity- 
of 38,500,000 gallons. By utilizing a natural ridge of rock and 
constructing two short walls of concrete masonry, the reservoir 
will be divided, when drawn down 6 feet below high water mark, 
into two ])asins. 

As the reservoir is located within the limits of the Metropolitan 
Park Reservation, landscape considerations had considerable weight 
in determining the outline and general treatment of the work. The 
natural surface of the rock is to form the shore line of the reservoir 
except at the dams, and at those points the shore is to be finished 
as a gravel beach, and the embankments are to be graded so as to 
give a natural appearance, instead of the usual aiiificial appearance 
of reservoir emlmnkments. This gradinir is to l)e done in accord- 
ance with plans furnished l)y Olmsted Brothers, landscape archi- 
tects, whose advice was also secured regarding the location of the 
various dams and the gate-house. 

A contract for building the reservoir was made on llay 7, 1898, 
with T. W. Kinser & Sons of Waltham. On May 20 the contractor 
commenced clearing the ground of trees and bushes, pulling stumps 
and removing soil from undei> spoil l)anks. A road about 1,200 feet 
in length was built from the park roadway to the reservoir site, in 
order to furnish a way for bringing materials for the work. 

For removing muck from the reservoir the contractor used a 
Hayward excavator, loading the material into cars which w^ere 
hauled up an inclined track to the dump by means of a stationary 
enjxine. The excavator worked successfullv, but, on account of the 
soft nature of the material and the amount of water in it, great 
difficulty was experienced in handling it on the dump. For furnish- 
ing broken stone for the concrete a stone crusher was set up which 
commenced work on August 9. 

The first concrete was put in place August 22 in the core wall of 
Dam No. 4, and, during the two months folio wiug, work upon the 
core walls and embankments of four of the dams made fairly good 
progress. Work u{)on the gate-chamber and Avails between the 
basins was, however, delayed on account of the failure of the con- 



jtr '<^ 



1899,] PUBLIC DOCr:MEXT — No. 57. 113 

tractor to obtain a supply of Portland cement, and the work as a 
whole did not progress satistactorily or nearly at the rate required 
by the provisions of the contract. On October 21 the contractor 
stated that, owinsr to financial difficulties, he would l>e unable to 
continue work under the contract, and he presented a statement 
showing that the cost of the work up to that time was very greatly 
in excess of the amount received for doinir the work. An airree- 
ment was made between the Board and the contractor for the dis- 
continuance of work, but it was also provided in the agreement 
that he should continue the work until a new contract could be 
made, he to receive the cost of the work done after October 21. 
The work was relet as soon as possible. Xawn & Brock were the 
lowest bidders, and a contract was made with them on Xoveml>er 4 ; 
they began work November 5, and succeeded before freezing weather 
in doing all the work necessary to protect the masonry already built 
from freezinor. At the end of the vear the concrete masonrv core 
walls of four of the dams were linishcd and covered with earth. 

The principal items of work done on the reservoir to December 
15, the date of the latest estimate, were 62,087 cubic yards of earth 
excavation, 5,979 cubic yards of rock excavation and 2,133 cubic 
yards of Bosendale cement concrete masonry. 

A contract for furnishinsr sluice srates, steel beams and cast-iron 
floor plates for the gate-chamber of this reservoir, amounting to 
$3,420, was made with the Coffin Valve Company on August 11, 
1898. Satisfactory progress has been made on this work; eight 
36-inch sluice orates are now finished readv for erection and a large 
part of the floor plates have been cast and machined. 

Southern HIGH-SER^^CE Pu^ipixg Station. 

During the year the extension of the pumping station, upon which 
work was in progress at the date of the last report, has been com- 
pleted, with the exception of laying the floor of the engine room. 
C. A. Dodge & Co., the contractors for the extension, continued 
work during the winter of 1897-98 when the weather would permit, 
and earty in May the slating and inside sheathing of the roof were 
completed. During the months of May and June the outside walls 
of the building were pointed, the windows and the woodwork, with 
the exception of the doors and engine room floor, finished, and the 
basement drains completed. Since July 1, as work upon the engine 



114 METROPOLITAN WATER BOARD. [Jan. 

has permitted, the terra-cotta floor arches and spruce underfloor 
have been built, the granolithic floor has been laid in the basement, 
the basement ceiling plastered and the doors hung and painted. 

The steel roof trusses were furnished and erected by Edward 
Kendall & Sons, who began work about January 15 and completed 
their contract on April 6. 

A 15-ton hand-power travelling crane was furnished and erected 
by the Brown Hoisting and Conveying Machine Company of Cleve- 
land, O., for the sum of $1,930, and has been of great assistance 
in the erection of the new engine. 

The first shipment of castings for the pumps of the new 30,000,- 
000-gallon engine, for which a contract was made with the E. P. 
Allis Company on January 1, 1897, was received on March 28, 
1898, and the work of erection was begun at once by the contractor. 
The engine bedplates arrived about the middle of August, and since 
that time the work of erecting the engine has been pushed as rapidly 
as possible. On December 11 the engine was opei'ated for the first 
time, and, although the non-conducting covering, lagging and elec- 
tric light wiring have not yet been finished, the engine can be used 
when necessary. 

The 90-inch Belpaire boiler, for which a contract was made with 
the Lake Erie Boiler Works on September 1, 1897, was delivered 
at the station on March 13, and was set and connected ready for use 
on April 24. The concrete foundations for this boiler were built 
by the maintenance force. 

In February a contract was made with the Wm. H. Gallison Com- 
pany for furnishing and erecting the steam pipe connecting the 
Belpaire boilers and the new engine. This work was finished in 
May, with the exception of a short length connecting with the en- 
gine. This connection could not be made until the engine was 
erected, and is now under construction. The non-conducting cover- 
ing for the steam piping has been furnished and applied by the H. 
W. Johns Company. This work has been nearly finished. 

The extension of the heating system in the addition to the build- 
ing, and the erection of the feed and miscellaneous small piping 
required in connection with the new boiler and engine, also the elec- 
tric light wiring required in connection with the new engine, have 
been done by the regular force of engineers and machinists em- 
ployed at the station. 
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Low-service Pumping Station. 

In May the buildings and sheds located on the site of the proposed 
low-sen'ice pumping station at Chestnut Hill Reservoir were moved 
to other parts of the grounds, and about 800 cubic yards of stone 
piled on the land were crushed by the maintenance force, using the 
stone crusher already in place belonging to the city of Boston. 
During the summer the maintenance force removed the shrubbery 
and loam, and worked upon the basement excavation when not em- 
ployed upon other work. 

On August 26 a contract was made with Norcross Brothers for 
building the superstructure of this pumping station, in accordance 
with plans prepared by Shepley, Kutan & Coolidge, architects, and 
the substructure in accordance with plans prepared by the engineers. 
The amount of this contract is $182,659.50. The work was begun 
on August 30. 

The excavation for the foundations was quite difficult, as it was 
necessary, in order to obtain a suitable foundation for the structure 
and the pumping engines, to excavate to depths of from 14 to 24 
feet below the surface, and much of the material excavated consisted 
of boulders and rock dumped upon the site of the station when 
Chestnut Hill Reservoir was built. Many of the stones were large, 
and had to be handled with power derricks. 

The foundation walls of the building and chimney and the inlet 
conduit, pump wells and engine foundations are to be built of con- 
crete masonry, of which about 5,200 cubic yards will be required. 
The placing of this concrete was commenced on October 20, and at 
the close of the year 3,500 cubic yards had been put in place. 

The work completed included the foundation walls of the engine 
room and the inlet conduit and pump wells ; and that partly con- 
structed included portions of other walls of the building and some 
of the piers for the columns in the boiler room and coal house. On 
December 27, the contractor began to set the granite base courses of 
the superstructure of the engine room. 

Work upon the three 35,000,000-gallon engines, for which a con- 
tract was made with the Holly Manufacturing Company on October 
20, 1897, has not progressed as rapidly as was expected. The com- 
pany has experienced difficulty in making satisfactory castings, and 
after considerable delay has arranged to have the large castings made 
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by the Lorain Foundry Company of Lorain, O., and the West Point 
Foundry Company of Cold Spring, N. Y. Steel forgings for all 
of the engines have been made by the Bethlehem Iron Works, and 
one set of the forgings is now being finished at the shops of the 
contractor. 

Eight sluice gates for this station are being made by the Atlantic 
Works of East Boston, under a contract dated September 10, 1898. 
Castings for these gates have been made and the shop work is now 
nearly all done. 

Northern High-service Pumping Station. 

On December 9, 1897, 4 acres of land lying between Spot Pond 
and Woodland Road, near the old pumping station of the city of 
Maiden, were purchased from Arthur N. McGeoch, as a site for a 
pumping station for the northern high-service district. 

Plans for the superstructure of the pumping station have been 
prepared by Shepley, Rutan & Coolidge, architects, and for the 
substructure by the engineers. 

Proposals for building the station were received on December 29, 
1898, the lowest bid amounting to $108,480. The contract had not 
been awarded at the end of the year. 

The contract provides that the building shall be finished on or 
before December 15, 1899, except for such portions as necessarily 
have to be deferred until after the installation of the machinery. 

On September 20, 1898, a contract was made with the Holly 
Manufecturing Company for furnishing and erecting at this station 
a vertical triple-expansion pumping engine, having a capacity of 
20,000,000 gallons in twenty-four hours. The amount of this con- 
tract is $62,500. The only work done under it has been the pre- 
paration of drawings. By the terms of the contract the engine is 
to be erected on or before January 20, 1900. 

In addition to this new engine, it is proposed to move to this 
station one of the pumping engines in the abandoned Mystic pump- 
ing station. 
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Engineering. 

The following are the principal items of work upon which the 
engineering force of the distribution department has been engaged 
during the year: — 

Plans and estimates of material received and delivered in connec- 
tion with 9 contracts for pipes and special castings, surveys, plans 
and superintendence of work in connection with 8 contracts for pipe- 
laying; surveys, detail plans and superintendence of construction 
at the northern high-service reservoir in the Middlesex Fells ; super- 
intendence of construction at the southern high-service pumping sta- 
tion ; preparation of plans and superintendence of construction at 
the low-service pumping station at Chestnut Hill ; topographical 
plan of site and preparation of plans for the northern high-sei'vice 
pumping station at Spot Pond ; plans, studies and estimates for the 
improvement of Spot Pond, including surveys and plan of watershed 
at the northerly end of the pond. In order to properly mark the 
corners of the land belonofin^ to the Board in the vicinitv of the 
pond, 91 granite monuments and 16 iron rods have been set at 
the comers of the property. 

Surveys and plans on a scale of 40 feet to an inch have been made 
of the 30-inch and 24:-inch mains of the Mystic works in Medford 
and Somerville, taken from the city of Boston. Plans and specifi- 
cations have been prepared for steam pipe and covering of same, 
for hydraulic lift valves and check valves, for mechanical stoker, 
for sluice gates for northern high-service reservoir and the high and 
low service pumping stations ; and the construction of all work of 
this character has been inspected at the shops. 

Investigations have been made to determine the capacity and cost 
of operation of the pumping plants at Medford, Somerville, Maiden 
and Chelsea ; and arrangements have been made for the use of these 
stations for supplying the northern high-service district until the 
the new station at Spot Pond shall be ready for use. 

The pipe lines not previously tested have been tested under 
pressures of from 70 to 150 pounds per square inch, and the 
amount of leakao:e has been measured. 
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OFFICE FOBCS. 

RsuBEir Shirseffs, Principal Ofiee AsHstant; John N. Ferguson, Office 

AssidanL 

Mr. Shirreffs has continued at the head of the designing and 
drafting force, and has been engaged with his force apon the great 
variety of work done in a drafting office. Work has been continued 
through a large portion of the year upon the design of the Wachusett 
Dam and of the power plant which it is proposed to install at the 
dam. Considerable work has also been done in connection with the 
design of the Xorth Dike of the Wachusett Reservoir ; the sewer- 
age works for the town of Clinton, and the southern high-service, 
low-service and northern high-service pumping stations; record 
drawings have been made of several structures connected with the 
Wachusett Aqueduct ; and record plans have been made of the land 
belonging to the Commonwealth at the Sudbury Reservoir. 

Mr. Ferguson has continued in charge of the miscellaneous work 
of the office, such as procuring supplies, making blue prints, filing 
plans and records received from outside offices, and has also made 
many investigations and computations. 

ACCIBSHT8. 

But one fetal accident has occurred during the year in connection 
with the works. On August 13 an Italian laborer employed by 
T. W, Kinser & Sons at the northern high-service reservoir was 
instantly killed by the falling of a box filled with earth while it was 
being hoisted from the trench. 



MAINTENANCE. 

As this is the first report covering the maintenance and operation 
of the Metropolitan Water Works, I will give first a statement of 
the works which have been maintained and operated during the 
whole or a part of the year : — 

1. The Wachusett Aqueduct, 12 miles in length, which conveys 
water from the Nashua River to the Sudbury Reservoir. 

2. The reservoirs of the Sudbury system, all of which were 
taken in a completed condition from the city of Boston, except the 
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Sudbury Reservoir, which was completed by the Metropolitan 
Water Board. The names and capacities of these reservoirs are as 
follows : — 



NAME. 



Capacity in 
Oallont. 



Sudbury Reservoir, 
Framingham Reservoir No. 1, 
Framingham Reservoir No. 2, 
Framinffbam Reservoir No. 3, 
Asbland Reservoir, . 
Hopkinton Reservoir, 
Whitehall Reservoir, 
Farm Pond, .... 



Total, 



7,258,500,000 

287,500,000 

529,900,000 

1,183.500,000 

1,416,400,000 

1,520,900,000 

1,256,900,000 

167,500,000 



13,616,100,000 



3. The Sudbury Aqueduct, taken from the city of Boston, ex- 
tending from Framingham Dam No. 1 to Chestnut Hill Reservoir, a 
distance of 17.39 miles. In addition to this aqueduct there are two 
48-inch pipe lines extending from Framingham Dam No. 3 to the 
head of the aqueduct, so that a full supply of water can be taken 
from this dam to the aqueduct. 

4. The reservoirs of the Cochituate system, taken from the city 
of Boston, which are as follows : — 



NAME. 



Capacity In 
Uallons. 



Lake Cochituate, 
Dudley Pond, . 

Total, 



2,011,200,000 
231,200,000 



2,242,400,000 



5. The Began filters for filtering the water of Began Brook, 
Natick, taken from the city of Boston. 

6. The Cochituate Aqueduct, taken from the city of Boston, 
extending from Lake Cochituate to Chestnut Hill Reservoir, a dis- 
tance of 13.78 miles. 

7. Chestnut Hill Reservoir, a distributing reservoir in the 
southern part of the Metropolitan Water District, taken from the 
city of Boston. 
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8. Chestnat Hill pamping station, taken from the city of Boston 
and enlarged by the Metropolitan Water Board. 

9. The main pipe systems, constructed by the Metropolitan 
Water Board for conveTinff water from Chestnut Hill Resen'oir to 
the various cities and towns in the iletropolitan Water District. 

10. Spot Pond, the distributing reservoir in the northern part 
of the Metropolitan Water District, taken from the cities of ]^Ialden 
and Medford and the town of Melrose. 

11. A small pumping station at Spot Pond, taken fi'om the 
town of Melrose. 

12. Mystic Lake and the aqueduct, pumping station and distri- 
buting reservoir of the Mvstic Water Works, taken from the citv 
of Boston. 

Cities axd Towns supplied ts 1898. 

The following is a list of the cities and towns which were supplied 
with water from the Metropolitan Works during the whole or a 
portion of 1898, with the date when the water was first supplied 
from these works : — 



Boston, . 


. January 1. 


Somerville, . 


. January 1. 


Chelsea, 


. Jannaiy 1. 


Belmont, 


. November 80. 


Everett, 


. January 1. 


Melrose, 


. January 1. 


Maiden, 


. Jannaiy 21. 


Revere, . 


, Febmaiy 9, 


Medford, 


. March 12. 


Watertown, . 


. November 30. 


Qcdncy, 


. December 81. 


Winthrop, . 


. Febraaiy 9. 



Organization of Maintenance Force. 

The maintenance force was organized and began its work on 
January 1, 1898, and the organization was not materially changed 
throughout the year. As already stated, the work of maintenance 
in the different departments was placed under the charge of the de- 
partment engineers, who, however, devoted only a part of their 
time to this work ; other engineers in the departments also devoted 
a part of their time to the maintenance of the works, but only those 
devoting their whole time are included in the following list. The 
organization at the end of the year was as follows : — 
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Dam and aqueduct department : — 

Temporary dam, 2 

Wachusett Aqueduct, including the open channel and ditches lead- 
ing to it, 9 

Total, dam and aqueduct department, — 11 

Sudbury department : — 

Office at South Framingham, 3 

Sudbury Reservoir, 6 

Framingham reservoirs Nos. 1, 2 and 3, 7 

(The force at the Framingham reservoirs not only attends to the 
work at these reservoirs, but also does work in other parts ot 
the watershed, and assists in cleaning aqueducts.) 

Ashland, Hopkinton and Whitehall reservoirs and Farm Fond, . 4 

Lake Cochituate, 3 

Pegan filters at Lake Cochituate, S 

Sanitary inspection of Sudbury and Cochituate watersheds, . . 2 

Sudbury and Cochituate aqueducts, ....... 8 

Chestnut Hill Reservoir and grounds, 10 

Office 3 Mt. Vernon Street : — 

Engineering assistant, 1 

Biological force, 3 

Total, Sudbury department, — 50 

Distribution department : — 
Office 3 Mt. Vernon Street : — 

Superintendent of pumping stations, 1 

Assistant superintendent (pipe lines and reservoirs), ... 1 

Chestnut Hill pumping station, 24 

Melrose pumping station, 2 

Pipe lines and reservoirs, 32 

Total, distribution department, 60 

Total, maintenance force, 121 



Rainfall and Yield. 

The rainfall during the year has been very abundant, and has 
been so distributed as to produce an unusually large flow in the 
streams during the summer months. 
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A comparison of the records of 1898 with the average of a series 
of years and with a very dry year is as follows, the measurements 
upon the Sudbury watershed being used as a basis for compari- 



sons : 





18»S. 


Year. 


I>i7Year i 


Pee Ckkt. ik 1898 
nr RxcKSsoF— 




Average 
Year. 


Year. 


Rainfall (in inches), . 


55.88 


46.19 


82.78 


21 


70 


Rainfall collected (in inches), . 


30.459 


22.567 


11.188 


35 


172 


Yield of watershed (gallons per 
day per square mile). 


1,450,000 


1,074,000 


533,000 


35 


172 


Yield of watershed in driest six 
months (^llons per day per 
square mile), .... 


777,000 


465,000 


145,000 


67 


436 



Additional statistics relating to rainfall and yield of watersheds 
may be found in Appendix No. 3, tables 1 to 10. 



Storage Reseevoies. 

At the beginning of the year the Sudbury Reservoir was in con- 
dition to hold only a small quantity of water, but the other reser- 
voirs contained an ample supply for the whole of the Metropolitan 
Water District. 

In March water was let into the Sudbury Reservoir from the 
Nashua River, and early in April all of the reservoirs were practi- 
cally fall, providing a quantity of water in store far in excess 
of any previous year. 

Owing to the large flow in the streams, it would have been pos- 
sible to keep all of the reservoirs nearlj^ full during the summer and 
autumn, had it not been necessary to draw the Sudbury Reser\^oir 
down in order to complete certain work already described in this 
report. 

The following table gives the quantity of water stored in the stor- 
age reservoirs at the beginning of each month. The second column 
gives the total in the reservoirs from which the supply is usually 
taken, the third column the storage in the other reservoirs which 
are drawn from only in cases of emergency, and the last column the 
total storage in all reservoirs. 
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QuantUy of Water stored at the Beginning of Each Month, 





In Sudbury 








Keserroir and 


In All Other 




DATE. 


Framlngham 


Storage Reservoin 


Total (Gallons). 




Reservoir No. 3 


(Gallons). 






(Gallons). 






January 1, 1898, .... 


3.004,600,000 


6,618,000,000 


8,622,600,000 


February 1, . 








4,019,300,000 


6,406,300,000 


10,426,600,000 


March 1, 








3,144,100,000 


6,923,900,000 


10,068,000,000 


April 1, 








6,921,700,000 


6,816,500,000 


13,738,200,000 


May 1, . 








7,793,000,000 


7,026,100,000 


14,819,100,000 


June 1,. 








8,015,100,000 


7,284,200,000 


16,299,300,000 


July 1, . 








7,491,400,000 


7,316,000,000 


14,806,400,000 


August 1, . 








6,956,600,000 


7,318,000,000 


13,274,600,000 


September 1, 








4,331,200,000 


7,227,100,000 


11,568,300,000 


October 1, . 








4,144,400,000 


6,918,600,000 


11,063,000,000 


November 1, 








3,762,600,000 


6,997,000,000 


10,749,600,000 


December 1, 








3,830,700,000 


6,849,800,000 


10,680,600,000 


January 1, 1899, .... 


6,644,100,000 


6,643,200,000 


12,187,300,000 



Note. — The storage in Dudley Pond is not incladed in this table. 

Table No. 11 in Appendix No. 3 gives the elevation of water 
surfaces of reservoirs above Boston city base at the beginning of 
each month. 



Sources from which Water has been taken. 

The water for supplying Boston and the greater portion of the 
Metropolitan Water District was, until April 20, taken mainly from 
Framingham reservoirs Nos. 1 and 2, and for the remainder of the 
year, after the water in the Sudbury Reservoir and Framingham 
Reservoir No. 3 had been improved by the introduction of water 
from the Nashua River, was taken mainly from these reservoirs. 
A small part of the supply was furnished from Lake Cochituate early 
in the year and again in September and October. 

Spot Pond, which derives a part of its supply from its own water- 
shed and a part by pumping from the main supply, was necessarily 
the source from which water was taken for Melrose ; and, as it is used 
as a distributing reservoir, other towns and cities in the northern part 
of the district occasionally received water drawn from this pond. 

The city of Maiden has pumped a small quantity of water from 
local sources, and the city of Medford has pumped or drawn by 
gravity a larger amount. The towns of Revere and Winthrop could 
not be supplied wholly from the Metropolitan Water Works, and 
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the remainder of the water was necessarily taken from the sources 
owned by the Revere Water Company. 

The city of Quincy and the towns of Watertown and Belmont 
could not be furnished with water from the Metropolitan Works 
until late in the year, and consequently were obliged to take water 
from local sources, but abandoned these sources as soon as a frill 
supply from the Metropolitan Works was available. 

A detailed statement of the sources from which the main supply 
was taken and of the quantities of water supplied from local sources 
may be found in Appendix No. 3, tables Nos. 12 and 13. 

Aqueducts. 

The ordinary work of maintenance, such as mowing the grass, 
clearing the culverts, repairing fences and painting iron work has 
been performed, and the aqueducts have remained in good condition 
throughout the year. 

The Wachusett Aqueduct has been in use 197 days, since March 
7, when the water was iSrst turned through it. The quantity of 
water run through this aqueduct since that time has averaged 
49,230,000 gallons per day. The largest daily flow was 130,- 
400,000 gallons. Careful gagings have been made of the flow 
through this aqueduct with depth up to 4 feet, and it has been found 
that the flow is about 3 per cent, greater at the depths for which the 
flow has been determined than the flow based upon a formula derived 
from careful experiments in the Sudbury Aqueduct. 

The Sudbury Aqueduct has been in use 354 days during the year, 
and has conveyed to Chestnut Hill Reservoir a much larger quantity 
of water than in previous years. As has already been stated, the 
capacity of the Sudbury Aqueduct was limited by the capacity of 
two 48-inch pipes laid across the valley of Rosemary Brook until 
November 17, when a third pipe, 61 inches in diameter, was laid 
and ready for use. This pipe increased the capacity of the aqueduct 
to an extent not yet fully determined, but to not less than 105,- 
000,000 gallons per day. 

At the beginning of the year there was a railroad track in the 
Beacon Street tunnel, which had been built several years before to 
facilitate lining a portion of the tunnel with concrete. As this of- 
fered considerable resistance to the passage of a large quantity of 
water, it was removed in April, May and June. The consumption 
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of water was then so large in proportion to the capacity of the 
aqueduct that the flow could not be shut oflF for more than a day at a 
time to do this work, and after being shut off it took quite a long 
time to restore Chestnut Hill Reservoir to its normal level. This 
caused the work to extend over a long period, although the whole 
of the track, a length of 4,020 feet, was removed in six days' work- 
ing time. 

The aqueduct was cleaned once during the year ; the upper sec- 
tions were cleaned on the days when the flow was stopped in order 
to remove the track, and the flow was stopped on two additional 
days to complete the cleaning, which was finished on July 19. A 
large quantity of sponge was found in places, principally in the 
tunnels where unlined ; there was also a considerable quantity of a 
black deposit along the whole length of the aqueduct. 

At the Waban Bridge the aqueduct leaked considerably during 
cold weather, as in preceding years ; there was also some leakage 
through the side walls at the east end of the Charles River bridge 
during the warmer months. These leaks were caused by the expan- 
sion and contraction of the masonry with th^ changes in temperature. 
The leak at the Charles River bridge was repaired in June, but in a 
few days started again. It has not been feasible during the past 
year to make any thorough repairs, on account of the necessity for 
keeping the aqueduct almost constantly in use. 

The increased quantity of water to be carried by the aqueduct 
made it necessary to construct a new set of screens in the Farm 
Pond gate-house. 

The average flow through the aqueduct to Chestnut Hill Reser- 
voir has been 70,361,000 gallons per day, and the maximum flow 
85,600,000 gallons. 

The Oochituate Aqueduct has been in use 143 days during the 
year, and has been shut off for the remainder of the time, on 
account of the inferior quality of the water in Lake Cochituate. 
The aqueduct was cleaned once, between March 28 and 31. The 
interior was found 'to be coated with a black deposit and some 
sponge, as is usually the case. 

The average flow through the aqueduct to Chestnut Hill Reser- 
voir has been 4,555,000 gallons per day, and the maximum flow 
16,400,000 gallons. 

Appendix No. 3, Table No. 14, contains detailed information 
with regard to the flow through the aqueducts. 
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Pumping Stations. 

The pumping stations operated during the year have been the 
Chestnut Hill high-service pumping station, which has been used 
both for the high service and for pumping water to the portion of 
the Metropolitan Water District north of the Charles River, and 
the Melrose pumping station on the shore of Spot Pond. The 
operation of the Mystic Pumping station was discontinued on the 
first day of the year, but it was kept in condition for use for several 
months. Arrangements were made with the authorities at Chelsea 
for pumping at their station a part of the water used in Revere and 
Winthrop. 

Chestnut Hill High-service Pumping Station. 

The machinery at this station consists of two compound hori- 
zontal fly-wheel engines (Nos. 1 and 2), each having a nominal 
capacity of 8,000,000 gallons per day, built by the Holly Manu- 
facturing Company in 1887 ; a vertical triple-expansion fly-wheel 
engine (No. 3), having a nominal capacity of 20,000,000 gallons 
per day, built by the Quintard Iron Works in 1895 from designs 
by E. D. Leavitt ; and a vertical triple-expansion fly-wheel engine 
(No. 4), having a nominal capacity of 30,000,000 gallons per day, 
designed and built by the E. P. AUis Company. This engine is 
not yet entirely completed, but has been operated. 

Steam for engines Nos. 1 and 2 is supplied at 80 pounds pressure 
by two horizontal tubular boilers built by George Miles in 1887, and 
for engines Nos. 3 and 4 at 185 pounds pressure by two Belpaire 
boilers, one built by the Atlantic Works in 1895 and the other by 
the Lake Erie Boiler Works in 1898. 

The following are the principal dimensions of the engines and 
boilers : — 



Engines 
Nos. 1 and 2. 



Engine No. 8. 



Engine No. 4. 



Diameters of steam cylinders (inches), 

Stroke of pistons (inches). 
Diameter of pump plungers (inches), 
Stroke of pump plungers (inches) , . 
Normal speed (revolutions per minute), 



\ 42 


C 13.7 
< 24.375 
( 39 


36 


72 


25 


17.5 


36 


48 


18.5 


50 



30 
56 
87 
66 
42 
66 
18 
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Boilers 
Noa. 1 and 2. 



Boiler No. 3. 



Boiler No. 4. 



Diameter (feet and inches), 
Length (feet and inches), 
Namber of 3-inch tubes, . 
Heating surface (square feet) , 




7-6 
34-4 

201 
3,000 



Engines Nos. 1 and 3, although designed for high-service engines, 
have been used to pump to the low-service district north of Charles 
River and to Spot Pond. Engine No. 3 has been used almost con- 
tinuously to pump for the southern high-service, including the high- 
service district of Boston during the whole year, Watertown and 
Belmont after November 30 and Quincy the last day of the year. 

The following are statistics relating to operations at this sta- 
tion : — 



High Ser\'ice. 



Total quantity pumped (gallons), I 6,441,580,000 

Total coal usea (pounds), . 5,941,002 
Gallons pumped per pound of 

coal, 1,085 

Daily average quantity pumped . 

(gkllons), 17,648,000 

Cost of pumping : — 

Labor, »10,070 07 

Fuel, : 9,714 18 

Repairs, ! 535 76 

Oil, waste and packing, . 539 12 

Small supplies, .... 423 41 

Total for station, . . |21,282 54 

Cost per million gallons pumped 

to reservoir, .... $3 304 
Cost per million gallons raised ; 

one foot high, . . . 026 



Low Service. 



Total. 



6,796,890,000 
3,977,254 


13,238,470,000 
9,918,256 


1.709 


1,335 


18,622,000 


36,270,000 


f 12,635 95 

6,476 13 

1,526 35 

179 71 

406 80 


$22,706 02 

16,190 31 

2,W2 11 

718 83 

830 21 


121,224 94 


142,507 48 



$3 123 
075 



$3 2110 
0387 



It is worthy of note that the transfer bv which the work formerly 
done at the M\'stic pumping station is now done at the Chestnut 
Hill pumping station has reduced the cost of pumping more than 
$15,000 below the cost in 1897, notwith.standing the additional cities 
and towns supplied and the yearly increase in water consumption, 
which made the total quantity of water pumped 35 per cent, greater 
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in 1898 than in 1897. The average cost per million gallons of 
water pumped at both stations in 1897 was $5.89, while in 1898 the 
cost of pumping at the Chestnut Hill station was $3.21, making a 
reduction in cost of 46 per cent. 

As engines Nos. 1 and 2 have been operated against a very much 
lower head than that for which they were designed, the duty per 100 
pounds of coal has been less than during previous years. The duty 
of Engine No. 3 was reduced in March and April on account of the 
repairs on the economizer, and during the latter part of the year on 
account of leaks in the reheaters, which cannot be repaired until 
Engine No. 4 is in condition for regular service. Work in connec- 
tion with the installation of the new engine and boiler has also 
tended to prevent the attainment of the most economical results. 

As a portion of the brick setting of the Green economizer was 
of necessity taken down for the purpose of getting the new Belpaire 
boiler into the boiler room, and as the setting was badly cracked, 
the opportunity was taken to replace it with a sectional magnesia- 
lined steel covering, made so as to be easily taken down for the 
purpose of cleaning or repairing the economizer. This covering 
was furnished by the Fuel Economizer Company of IVIatteawan, 
N. Y., at a cost of $400. 

On April 26 a cast-iron feed-water heater in front of the furnace 
of Boiler No. 1 exploded, completely demolishing the boiler set- 
ting and seriously burning a man employed by the H. W. Johns 
Company. 

Coal has been purchased for use at the station as follows : — 

Startevant, Norton & Co., 818.78 tons at f 3 80 per ton. 

Metropolitan Ck)al Company, .... 862.32 tons at 369 " 

John Morrison, 1200.00 tons at 3 33 '* 

John Morrison, *3000.00 tons at 3 53 

Jdysdc jPun}j)ing Station. 

No water was pumped at this station after January 1. Until 
May 28 a fire was kept under one of the boilers to keep the build- 
ing warm, and one man was constantly on duty to keep the ma- 
chinery in order in ease the necessity arose for its use. During 
the summer all pipes were disconnected and drained and the build- 
insT has since been closed. 

^ 1,160 tons of this coal hare hoen dellTered. 
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Melrose Pumping Station. 

This station was taken from the town of Melrose on January 1, 
1898, under the provisions of the Metropolitan Water Act, and has 
been operated solely for the supply of that town during the year. 
The machinery at the station consists of one compound duplex 
pump built by the Knowles Pump Works, having 8-inch and 16-inch 
steam cylinders, and 12-inch water plungers with a stroke of 18 
inches. The nominal capacity of the pump is 2,000,000 gallons in 
twenty-four hours, and the actual capacity is about 25 per cent, 
greater. 

The following are statistics relating to operations at this sta- 
tion: — 

Daily average quantity of water pumped (gallons), .... 1,008,000 
Daily average quantity of coal consumed (pounds), .... 2,109 

Gallons pumped per pound of coal, 478 

Cost of pqmping : — 

Labor $1,566 58 

Fuel 1,780 00 

Repairs and small supplies, 422 74 

Total, 13.769 82 

Cost per million gallons pumped to reservoir, %\{^ 241 

Cost per million gallons raised one foot high, 084 

Pumping for Revere and Winthrop. 

By an arrangement with the Chelsea water department a portion 
of the water used in Revere and Winthrop has been pumped at the 
Chelsea pumping station since February 9, and no water has been 
pumped at the Eevere station of the Revere Water Company since 
that date. The daily average quantity supplied to Revere and Win- 
throp from the Chelsea station was about 425,000 gallons, and for 
this service the city of Chelsea was paid $2,829.70. 

CONSUMPTIOX OF WaTEK. 

The daily average quantity of water consumed in the cities and 
towns of the Metropolitan Water District supplied wholly or in 
part by the Metropolitan Water Works during the year 1898 was 
79,274,000 gallons, equivalent to 103 gallons per inhabitant in the 
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district supplied. Of the above quantity, 76,081,000 gallons per 
day were supplied by the Metropolitan Works and 3,193,000 gal- 
lons per day from local sources. 

The daily average consumption of the low-service district, in- 
cluding that drawn from Chestnut Hill Reservoir by gravity, that 
drawn from the Spot Pond service, the greater part of which was 
pumped at the Chestnut Hill station, and a small quantity supplied 
from Wright's Pond in Medford, was 55,474,000 gallons. 

The daily average consumption of the northern high-service dis- 
trict, which embraces the towns of Melrose, Revere and Winthrop 
and the higher portions of Somerville, Medford, Maiden, Everett, 
Chelsea and East Boston, was 4,698,000 gallons ; and that of the 
southern high-service, which includes the higher portions of the 
city of Boston and the whole of the city of Quincy and the towns 
of Watertown and Belmont, was 19,102,000 gallons. 

Detailed statistics with regard to the operation of the several 
pumping stations may be found in Appendix No. 3, tables Nos. 
15 to 17. 

Quality of Water. 

In order to determine the quality of the water supplied to the 
Metropolitan Water District, samples of water are collected each 
month from 17 points and each week from 3 points upon the works, 
and sent to the State Board of Health for analysis and examination. 
Samples of water are also collected each week from many points 
upon the works, and examined microscopically and for color, odor 
and taste, by the biological force of the Metropolitan Water Board. 
In addition to the weekly biological examinations, which are reported 
promptly and serve as a guide in the selection of the waters to be 
furnished to the district, many examinations are made at different 
places and depths in the reservoirs from which water is being 
drawn, which supply additional information regarding the best 
manner of operating the works so as to furnish the best possible 
quality of water at all times. 

The waters supplied to the district from the main sources con- 
tained so few organisms during the year that they were free from 
any decided taste or odor, except for a short time in the early part 
of the year, when Synura derived from Lake Cochituate was present 
in suflScient quantity in Chestnut Hill Reservoir to impart its char- 
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acteristic taste to the water. This was remedied l)y shuttinjr off the 
supply from Lake Cochituate. There was a very abundant <rro>\ih 
of Uroglena in the Hopkinton Reservoir, which reached a maxi- 
mum of 1,400 standard units per cubic centimeter at the surface on 
May 24, and one of Clathrocystis in the same reservoir, wliich 
reached a maximum of 2,800 standard units at the surface on 
July 5. This is one of the reservoirs which was not used after 
April as a source of water supply. 

The quality of the water supplied to most of the district in 1898 
has been much better than in previous years. The main supf)Iy 
for the district for the first four months of the vear was tiiken from 
the Sudbury works, and for the last eight months mainly from the 
Nashua River, in connection with the supply from that portion of 
the Sudbury watershed which feeds the Sudbury Reservoir and 
Framingham Reservoir Xo. 3. 

A table which follows gives a comparison of the results of exam- 
inations of Boston tap water made in 1897 and 1898, also a similar 
comparison of examinations made in the last eight months of each 
year. A comparison of the last two columns shows that th^* water 
was much better in every respect in 1898 than in 1897, as it had 
much less of color and of the impurities found by chemical analysis ; 
it also contained fewer organisms and less amorphous matter, llie 
relative odor and taste could not l>e tabulated, but there was a 
decided improvement in these respects. 

Comparison of Examinations of Boston Tap Water ^ 1S97 and IHUH, 



liMTT. 



StaU Board of Health Exam- 
inations. 

Color (Xessler standard;, O.^S 

Total residoe, 4.^2 

Loss on ignition, \>A 

Free ammonia, .... h/^^fj 

Albnminoid ammoma, < dissol red. . ^^ . ^< 1 77 

(^ €0£peD ded, . •> > 1 ^ 

Chlorine, 0.4' 

Nitrogen as nitrates, */ V^ 

Nitrogen as nitrites, ' ; . > /, I 

(>x7fi;en ooDsomed. . \.*A 

HanmBML 1.^ 





J.a«t9 


L«n« 


1499. 


M'/uUJt^ 


M.'/r.Vj *A 





!*:. 


lf0i. 


0.41 


0.66 


0.31 


4.11- 


4.62 


4.24 


\y/) 


1.7& 




h//^M 


o.^/y>6 


O.^/XcS 


h.hV/l 


0.02^^ 


o.ou.-^ 


h.hV/A 


h/Ai'J, 


',/Avi 


hJh\f, 


h/yA'4 


r JhV, 


0,2'^ 


o.ry; 


.27 


hJffiZ 


/ /.;i#> 


'.JfM'f 


h///jl 


0.'///. 


■', . >/.*! 


. 44 


0.6S 


'^■>. 




1.6 
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Compaaruom of 



of BotUm Tcg9 IToler, 1897 and 1898 — 
Concluded. 



LttstS 
SloBthsor 



ManpotSiam Waigr Board Esy 



OokfT (pltinain stsndard), 

Amwiinliiwiiii imttwr. 



\ 0.59 

ii S5l 



!i 



177 



0.40 

131 
96 



0.59 

199 
104 



0.33 
346 
142 
90 



X<9n:. — ChaDkal aonljsee are in 
■mstesr bb sfemdud uuts per eabie 

tt^ WBDBiber of 



1<W5I,/I1«MI 



vsA like 



and amori^ious 
per cubic 
BDcroBBS, and br its 
of cMofTc^ycefle 
uriitjk t&e mnnber of 



AhiMM^ttbe itboT^ taMe diows ^ mauribed impinoTiHBaeiit in the 

^qisauIilT at the waabn- dorin^ die pftst \^aur ;ifcs 4CfC«ii&|nr^ with the pre- 
Tii^HBs yeur^ it <dk»^ not r^NKss^irt: as ^!(CM»d ;& watier as the wi(»fcs are 
expe<itied to jfioiraish aftwr the ^ooHqplets^m <tf the Wachsoitiidtt Raseiroir 
aaiNl the inq»v»T«BMnt <(9f the watt«3*she^ 

As has aibneadhr ^^^'^^^ «iktfteid,the mat«r ^ Ijaioe OMftmtiiaibe has been 
«tf ^imsatis&dtonr ^qtosallithr £Mr a Ibut^ j'uutt ^ the T««r^ «ownin«: to con- 
s»derahlle ^sowlhs ^ ^aff^m^^m^ mhkdn ;gQi(^ the waiter am ixmsatis- 
&dtonr ibiB^te aa»d od<«*; aii^ tfw lAi^ i«ft$Km ^^(^etnr ilSttile water has 
heoi ntdeid Itrafisi this :$>cniinceH TW waJteir ^ Fiaafiin^oaii Sedcrroir 
X<^ ±, wtSch is :^tnssfeed <0»i the VBaii:ii ^^^mrv l^ver^ itfts heen &r 
5inferi»«r m ^gtssiJ&ly tjo the w^tfber ^<rf IPi«m4rurhaiii KtesejrwOT X<!>. 3 : 
«o thtft aU <rf the w^«ter ax^Iteible t&vtBi Xa, S «nfl fnom liie ireser- 

AjmiSA. 

Water ^^ik'W^ 5^ >^vft 5?V)ti>A 4^^mo^w^^ tn ^alttj., oaring to the 
ijcfi&x^oJiaThSe <4i«P^(ft«" ^ "^ ^pcmA tf^ ^ i^eswv/m-^ atnfl :«t limes the 

this 4fcoo^^^ tb^ ^t^t^ '^«(f)Y>li^ t<) Melrose, ^'hich is imcessarily 

<?ities «&^ tv^^^trs in thf^ t^m^h^l*tl pfti^ ^f tb^ ItotWtfwiHttfn Wa*er 
IB^^trkiti^ iifes 5i>^ >>e^ti tts go^ tts th^t ^npf>li^ 'fwjm <ttestmtt Hill 
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Seservoir. The improvement of Spot Pond and the construction 
of a new pumping station for the northern high-service district will 
remedy these troubles. 

Appendix No. 3, tables Nos. 22 to 33, gives the detailed results 
of chemical, microscopical and bacterial examinations of water from 
various parts of the Metropolitan Water Works. 

Biological Laboratory. 

The biological laboratory, originally established by the city of 
Boston, was located at Chestnut Hill Reservoir, and continued in 
operation at that place until July 25, 1898, when it was moved to 
No. 3 Mt. Vernon Street, Boston. 

During the year 2,319 microscopical and 1,280 bacterial exam- 
inations of water were made. Of the microscopical examinations, 
1,822 were of the regular weekly samples and 497 were made in 
connection with special investigations of the sources of supply. 

In addition to the sources which were regularly examined by the 
city of Boston, samples have been taken weekly from Spot Pond 
since March 4, from the Nashua River at the head of the Wachusett 
Aqueduct since April 11, and from the lower end of the open 
channel of this aqueduct at frequent intervals since it was put in 
service, and weekly since October 19. 

Samples for bacterial examination have been taken weekly from 
the terminal chamber of the Sudbury Aqueduct, from the influent 
and eflluent gate-houses at Chestnut Hill Reservoir and from the 
reservoir itself, from the gate-house at the Brookline Reservoir and 
from a tap at Park Square, Boston ; also at frequent intervals 
during the year from the Sudbury Reservoir and Framingham 
Reservoir No. 3. 

From February 1 until May 1 examinations were made daily of 
samples from the terminal gate-house of the Sudbury Aqueduct. 

In addition to the microscopical and bacterial work of the labora- 
tory, determinations of the color, odor, taste and alkalinity of 
samples have been made, and the temperature of the water at the 
time of collection has been recorded. 

The results of the work done by the biological force are given in 
Appendix No. 3 : Table No. 29 contains the results of the micro- 
scopical examinations ; Table No. 30, the results of bacterial ex- 
aminations; Table No. 31, the color of the waters; Table No. 32, 
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the determinations of the alkalinity of the waters; Table No. 33, 

the temperature of the waters ; and Table No. 34, the temperature 

of the air. 

Sanitary Inspection. 

As the Sudbury and Cochituate watersheds contain a large popu- 
lation which renders the waters liable to contamination, a force of 
inspectors is employed to aid in maintaining the purity of the water. 
At the beginning of the year the force employed consisted of the 
chief inspector and two assistant inspectors, formerly employed by 
the city of Boston. In February the force was reorganized by the 
appointment of William W. Locke as sanitary inspector, and 
Andrew A. Porter, one of the assistants already on the force, was 
retained to assist him. Mr. Locke was graduated from the Massa- 
chusetts Institute of Technology in 1892, in the course of sanitary 
engineering, and was employed, subsequently, in the engineering 
department of the Massachusetts State Board of Health and as 
sanitary engineer in the health department of the city of Brooklyn, 
N. Y., so that he was well qualified by education and experience for 
his work. 

\\Tiile the work of sanitary inspection is done mainly upon the 
Sudbury and Cochituate watersheds, a portion of the time of the 
inspectors is also devoted to the inspection of the Nashua water- 
shed. 

For the purpose of keeping the records of work done, the Sud- 
bury and Cochitaate watersheds were each divided by the city of 
Boston into districts, and the same division into districts has been 
followed since the transfer of the works to the Metropolitan Water 
Board. 

A summary of the work done in 1898 is given in the accompany- 
ing tables. The first table shows the number of premises inspected, 
the classification of the cases inspected and the condition of the 
premises at the end of the year. 

The headings of this table explain themselves* except in a few 
instances; under the heading ** Suspected ** are included all cases 
where the positive information ci>uld not be obtained* but where it 
is suspected that tbeiie may be some objectionable drainage ; under 
the heading *''' Prt^uiises Vacant^ are included all eases which at 
present furnish no objectionable drainage^ but whidi might fbrnish 
such drainage if the premises were occu|)iied; mBid»' the beadiiig 
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♦' Unsatisfactory " are included all cases where there mav l)e, under 
the most unfiivorable conditions, wash from privies or direct sink 
drainage, all suspected cases and all cases of manufacturing wastes 
entering feeders, even though there may be some attempt at pre- 
vious purification. 

The second table shows the improvements effected in 1898. Xo 
cases are entered as "Remedied" unless complete sewer connec- 
tions have been made, or all probability of future contamination has 
been removed; and no cases are entered as '* Parti v Remedied** 
except where a positive improvement in the sanitary condition has 
been effected. 

Summary of Sanitary Inspections in 1898. 
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Sanitary Improvements effected in 1898. 
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DiSTRiBrrixG Reservoirs. 

The distribating reservoirs maintained by the Metropolitan Water 
Board are the Chestnut Hill Reservoir, Spot Pond and the Mystic 
Distribating Reservoir near Tufts College. Spot Pond is 20 feet 
higher than Chestnut Hill Reservoir, and the Mystic Reservoir is 3 
feet higher than Spot Pond. Most of the time Spot Pond and the 
Mystic Reservoir are connected freely with the pipes of the northern 
low-service district, but either one can lie shut off at any time, and 
the pressure r^:ulated in the northern district by the other. 

Che^mit Hill Jte^n^otr, 

The reservoir has been maintained in srood condition. The effluent 
gate-house has been furnished with a new set of screens, and fitted 
with appMuratus to enable one man to raise the screens for cleaning. 

Spot Pond. 

Water was first pmmped into this pond from Chestnut ffill Reser- 
voir on February 10, 1898. The pond was then abcmt 8 feet below 
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high-water mark. It was filled as rapidly as practicable with the 
spare pumping capacity at Chestnut Hill Eeservoir, until it was 
nearly at high-water mark, so as to provide a sufficient quantity of 
water in store for the supply of the territory north of Charles River 
in case of accident to any of the pumps. During the remainder of 
the year it was kept at or near high-water mark until the middle 
of December, when the amount of water pumped was diminished so 
as to lower the level of the pond for its improvement in 1899. 

One man has been employed to patrol the shores of the pond, to 
remove the floating leaves and rubbish, to care for the gate-house 
and screens and to record the height of the water in the pond. 

Mystic Reservoir, 

In the early part of the year, before Spot Pond was used to regu- 
late the pressure of water in the district north of Charles River, the 
three watchmen formerly employed by the city of Boston were con- 
tinued in service to take care of the reservoir and to make frequent 
reports day and night to the Chestnut Hill pumping station of the 
height of water in the reservoir. Since March 26 one man has, with 
occasional assistance, kept the gate-house and grounds in good order. 
At the gate-house cast-iron floor plates have been set over the screen 
openings, and both the inside and outside of the building has been 
painted. Three flights of steps on the slope of the embankment 
have been rebuilt, and a new concrete walk has been built around 
the reservoir on the top of the embankment ; a fence on the easterly 
side of the reservoir lot has also been rebuilt. 



Mystic Works. 

These works, with the exception of the reservoir, have not been 
used since January 1, 1898, but they have been kept in condition 
so that they could be placed in service at any time. One man has 
been employed at the lake to care for the property and to regulate 
the height of water in the lake. At the pumping station a new 
gravel roof has been put on the older portion of the building, the 
grounds have been kept in order and new sills have been put under 
the bam and stable. Thirty tons of hay were cut on the grounds at 
the reservoir, pumping station and lake, and stored in the bam for 
use, and 9% tons of rowen were cut and sold. 
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Pipe Lines. 

The easterly 48-inch pipe line from Chestnut Hill Reservoir to 
the connections with the 30-inch and 24-inch mains leading from the 
Mystic Reservoir was first used for supplying water to the district 
on January 1, 1898. During the month of January an additional 
portion of this 48-inch line, extending as far as Maiden, and the 
48-inch and 42-inch branch line extending from Maiden, through 
Everett to Chelsea, were placed in service. On February 10 the 
remainder of this 48-inch line was placed in ser\dce to convey water 
to Spot Pond. About 4 miles of the northern high-service pipe 
line between the Chelsea Reservoir and the pipes of the Revere 
Water Company have been used for supplying water to the towns 
of Revere and Winthrop since February 9. 

A part of the southern high-service pipe line (4.91 miles in 
length), from the Chestnut Hill pumping station to AVatertown and 
Belmont, was first used on November 30. On December 30 the 
northern high-service pipe line, extending from SomerviUe, through 
Medford, Maiden and Everett to Chelsea, was placed in service; 
and on December 31 the pipe line (9.73 miles long) extending frt)m 
the Chestnut Hill pumping station to Quincy was first used to 
supply water to Quincy. 

In addition to these pipes, which were laid by the Metropolitan 
Water Board, the 30-inch wrought-iron and cement-lined and the 
24-inoh cast-iron pipe extending from the Mystic Distributing Reser- 
voir to Walnut Street, which were taken from the city of Boston, 
have been maintained during the year. The valves on these pipes 
have been oveihauled and repacked. Nine wooden valve boxes 
have been replaced by brick chambers, and five fijne hydrants which 
were connected with the 24-inoh pipe have been changed so that 
tt»y are now connected with the pipes of the city of Somerville. 

EUKCTROJLYSIS, 

Evidence of stronar currents of eleoirioitv &»m return svstems 
of electric street railways* constantly flowing along the jupes of the 
distribatioQ system and r^^ndering them liable to mjtiiy from electro- 
lytic acti<Mi^ has been presented while laying the pipe^^ at esdi time 
when a connection has bei»i made between die p«its ct our pipe 
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lines. This evidence presents itself in oases where the strongest 
currents are flowing, in the form of sparks of such brilliancy as to 
alarm the workmen. At one point a dillerenco of potential of G volts 
was measured between the ends of the pipes, and a wire nail about 
0.1 of an inch in diameter placed between the ends of the jnpes was 
heated to a white heat by the current. At another point a dilference 
of potential of from 4 to 6 volts was measured between two lines 
of pipes laid parallel with one another in the same street. 

Voltage measurements have ])een made between the pipes and 
street railway rails at all accessilJe points where they cross or are 
near together. These measurements were made during November 
and December, after most of the pipes of the distribution system 
had been laid ; and they show that at points within a))out a mile of 
the new power station of the Boston Elevated Railway Company in 
Cambridge, and at several other points near power stations, or where 
our pipes cross electric car lines, the pipes are positive to the rails 
with a maximum difference of potential of from 6 to 8 volts. 

Where these currents of electricity leave the pipes there nmst be 
injurious electrolytic action, and measures should be taken to provide 
promptly a remedy which will prevent further injury. The subject 
has already been brought to the attention of the ofiicials of the 
Boston Elevated Railway Company. 

GENERAL STATEMENT. 

It may not be out of place to state briefly the results which have 
been accomplished since the passage of the [Metropolitan Water Act 
in 1895, and the outlook for the future. 

Results Accomplished. 

In 1895 the capacity in a very dry year of the works for supply- 
ing water to Boston was 48,000,000 gallons per day, exclusive of 
the Mystic source, which had a capacity of 7,000,000 gallons per 
day, but was so much polluted that sanitary authorities agreed that 
it should be abandoned as a source of domestic water supply. 

In addition to these sources of supply, there were a numl>er of 
minor sources within the J^Ietropolitan Water District, as consti- 
tuted at the end of 1898, which were capable of supplying in a very 
dxy year 8,000,000 gallons of water, some of which was of good 
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iiualit y and much of it of poor quality. This made the aggregate 
safe oa[>«unty of the sources of supply in 1895, including both the 
giKHi and the Imd waters, 63,000,000 gallons per day. 

Tho following table shows the average daily consumption of water 
in tlio Motwpolitan AVater District, as constituted at the end of 
1898^ with the addition of Swampscott, which is to be supplied 
with wator from the Metropolitan Water Works, under the terms of 
a contract ahvadv made : — 

CoHSHmftion of Water in the Metropolitan Water District and Swampscott^ 

1S90-98. 

Water ConsnapUoo 

TEAR. OcAsaraptloD Fo|Mil«tkm. \ pcr 

(GttUoos per D«r). I TnkaWfr. 

1890, 47,125,000 643,173 \ 78.27 

li^l 62,229,000 662359 ■ 78.79 

1«W 57,22UO0<> 682,545 83.88 

l»8k 65,10l\uX> 702.230 ' 92.71 

1$K 64,248,000 721^16 89.00 

l$SkV 68j?S7,0i'0 741,602 ■ 92.08 

!««. 77,040,^00 765.500 100.64 

1»7 79,446,000 789J00 100.60 

l»^ S2,164,000 813^500 101.00 

X\>nu. — TS^ $tMi«ak^ pTOB in thb tsible iuelnde tbe whole MeCropolitui Water 
Pisnioii *7k1 :^w*mps»cow^ while $aniilar $^n<tio$ previoaslr giren have indiided 
oai^T iJk' «l5e? M>d towns snpplM whoHv or in pari wiih waner in 1898. 



TW *vor*i!v d*:ly conswmpiion of wam^r in 1S95 wss in excess of 
tke :s*fc oAfxjk^iiy of tho 5^Mirost>s of supply at tiiai time : and, with the 
irnwaJy iii03Yva:?»cvi <\>n5^iiiprion ir, 1S?6 iuid 1>?7, there would hare 
Hwafi 41 irevnt vfciioiei'iov of wat>c»r h*d ohhor of ihesie vears been drv- 

Ti>o xrorks Hiih l\v tIk* Metrowliiam Witer Boaurd« resulting in 
iJje coin:ip*e:i<Mi of *ih^ S^id'Sury K<>scrrvY.r ^rid of li^* Wa^Lxi5»ett Aque- 
^hx^H ^v TQi^^ioii w^t^'T his Kvr. Ti^mcv? fro:r; the- new sonroe into the 
^»5K;'n' H<^>»f rv~o:T. hi> c :Ti0?Y»j»?4Ov\ ihc >;irir oLiiac^TT of the sources 

oftjUk-CiT, rvobs^vc i»f :ihr M>'>4:5o i:"ii o:" tht TirlriOT sonivies in the 
dfeorivtis tiu^h IvV^vVO.vW 4::iir^ori> .vr ai>\ wh^i <Ti?5tres in ample 

TV T*"^a:fcl >irocRirf -r^'^^c^iiv ^i^.x-^r. thr 1v««vit. ^V^^sr WoTk< in 1895 

% , , « 

icvicr: tbf \itirro^,viJ5WiT. >V«w >Vork> :t. :S^*> wji? l?.S5>,50l\000 



I 
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The quality of the water in some portions of the district has been 
greatly improved by the abandonment of the polluted or objection- 
able sources, and the quality of the main supply of the city of 
Boston has also been improved to a very considerable extent, as has 
already been shown in the detailed statements. An examination of 
the results before and after the introduction of the new supply 
shows a reduction in the amount of impurities found by chemical 
analysis, of color and in the number of micro-organisms, which 
warrants the general statement that the water now furnished is 
about one-third bettor than the former main supply of the city of 
Boston. When the works are completed, a still further improve- 
ment is expected. 

The relation of the increase in capacity of sources and in storage 
which has already been accomplished to the increase to be attained 
by the completion of the works, is as follows : — 



Capacity of Main 

Sources 
(Oallons per Day). 



Storage 
(Oallons). 



1895 

1898, .... 
When works are completed, 



48,000,000 
100,000,000 
173,000.000 



8,605,000,000 
15,868,600,000 
78,926,100,000 



The investigations of the State Board of Health showed that there 
would be a large saving in furnishing water by joint action of the 
several cities and towns, instead of by independent action. This 
view has been verified during the past three years by many investi- 
gations made under the direction of the Metropolitan Water Board ; 
and in nearly all cases where the authorities of cities and towns 
have investigated the question of entering the Metropolitan Water 
District, they have found that it would be more economical to obtain 
a supply from the Metropolitan Water Works than to carry on in- 
depetident works, with the expenses incidental to their maintenance 
and development. 

Relation of Water Consumption to Capacity of Aqueducts. 

The table given on page 140 shows the very great increase in the 
quantity of water consumed from 1890 to 1898. During the eight 
years the population has increased 26 per cent., while the consump- 
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tion of water has increased 74 per cent. ; showing that the increase 
in the total consumption is due to a greater extent to the increase in 
the consumption per inhabitant than to the increase in the number 
of inhabitants within the district. The increase in the consumption 
from 1890 to 1898 equalled 4,380,000 gallons per day ; and, if it 
should continue at this rate, the consumption for the next few years 
would be as follows : — 

Gallons. 

1899, 86,544,000 

1900, 90,924,000 

1901, 95.304,000 

1902, 99,684,000 

1903, 104,064,000 

There is reason to believe that, with the present tendencies, the 
consumption of water will increase more rapidly in the next few 
years than it has in the past eight ; first, because the pressure in the 
low-service district of the city of Boston is to be increased as soon 
as the new pumping station at Chestnut Hill can be put in opera- 
fion ; and, second, because the weather conditions in 1897 and 1898 
have favored an abnormally low co'nsumption of water. The sum- 
mers of both years have been unusually wet, so that it has not been 
necessary to sprinkle lawns ; and the comparatively mild winters 
have diminished the quantity of water wasted to prevent service 
pipes from freezing. 

The increase in the consumption of water due to the increased 
pressure and to normal weather conditions is likely to more than 
offset the amount of water which will be pumped from the few local 
sources to be retained ; so that the consumption above given may 
be regarded as the amount to be brought through aqueducts, in ad- 
dition to what the local sources will fiimish. 

In the report of the State Board of Health upon a Metropolitan 
Water Supply, it was stated that the Sudbury and Cochituate aque- 
ducts have sufficient capacity to supply the Metropolitan Water 
District with water until the ** average consumption becomes 100,- 
000,000 gallons per day in excess of what local sources will fiirnish." 
Upon this basis, which is a reasonable one, the new aqueduct should 
be ready for service in 1902, if the consumption of water is to in- 
crease in accordance with the figures above given. 



M^ 
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Waste and Misuse of Water. 

The statistics already given with regard to the consumption of 
water since 1890 indicate that there is a very large quantity wasted 
or misused. There is a legitimate increase in the consumption of 
water per inhabitant from year to year, occasioned l)y the greater 
wealth of the community, which enables a greater proportion of the 
population to have bath-tubs, closets and other water fixtures which 
use water in large quantities. The amount of water used for manu- 
fjEicturing and mechanical purposes also increases much faster than 
the population, and there are other reasons for an increasing use of 
water per inhabitant. 

There is, however, an increasing waste and misuse of water, which 
might be stopped to a considerable extent by the application of 
meters, or by other measures which may be taken to prevent waste 
and misuse. These matters have not received any extended atten- 
tion from your engineering department, because of the demands 
upon the time of the engineers for planning and constructing new 
works, but they should receive attention. 



Appended to this repoii: are tables of contracts giving the amount 
of work done and other infonnation, a statement of the cement tests 
made by the dam and aqueduct department, a long series of tables 
relating to the maintenance of the Metropolitan Water Works, tables 
showing the length of main pipes, and number of service-pipes, 
meters and fire-hydrants in the Metropolitan Water District, and a 
summary of statistics for 1898. 

Respectfully submitted, 



Boston, December 31, 1898. 



FREDERIC P. STEARNS, 

Chief Engineer, 



!> 
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APPENDIX 



Appendix No. 1. 



Contracts made akd pekding during the Year 1898. 

Contract made by the City of Boston and assumed by the Metropolitan 
Water Board Jan. 4, 1896^ relating to the Sudbury Reservoir. 



1. 



WORK. 



S. 



Contnctor. 



s. 



4. 



S. 



I Tk«»- «.# !>»*« 'or !>•<« o' 
^nUZ^ Completion Final 
: ^'onwwa. ^j Contract. Estimate. 



I 



A»^n.«» Value of 
Tf , Work done 

Oontraet. j ^^^Jg^' 



Section A, Bndbnry 
Reaeryoir.* 



Angnate Saneier, Bonth 



18»4. 1S»4. ; 1998. I 

Aug. 27, : Dee. 1, : Oct. 11, $91,200 43 $91,290 4S 



* Contract completed. 
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CONTRA.Or8 MADE AND PENDING 

Contracts made by the Metropolitan Water Board 



1. 

Num- 
ber 
of Con- 
tract. 



WORK. 



8. 

Num- 
ber of 
Bids. 



1 


11* 


2 


18* 


8 


16 


4 


1«* 


6 


17 


6 


09* 


7 


75* 


8 


110* 





112* 


10 


lis* 


• 




11 


188 



Seotion K, Bndbury Reser- 
voir. 



Section M, Sadbnry Reser- 
voir. 

Section O, Sndbnry Reser- 
voir. 

Section P, Sadbnry Reser- 
voir. 

Section Q, Sadbnry Reser- 
voir. 

Taltlng from cars, hanling 
and distribnting 48.inch 
pipes for line from Fram- 
Ingham Dam No. 8 to 
the Sndbnry Aqnednot. 

Laying 48-lnch water pipes 
n'om Framlngham Dam 
No. 8 to the Sndbnry 
Aqnednct. 

Taking from cars, hanling 
and distribnting 61.inoh 

{>lpes and special cast- 
ngs along the line of the 
Rosemary Siphon on the 
Sndbnry Aqnednct in 
Wellesley. 

Layi ng 61-inch water pipes 
in wellesley, connecting 
the Rosemary Siphon 
chambers of the Sndbnry 
Aqnednct. 

Settling reservoir for the 
Marlborongh filter-beds. 



Spillway Channel, Snd- 
bnry Dam. 



Totol. 



9 

9 

10 

14 

1 



6 



Amottst 07 Bn>. 



4. 

Next to Low- 
est. 



5. 

Lowest. 



$49,210 00 



1()7,676 00 



161,118 00 



79,110 00 



128,090 OOf 



14,603 60 



4,814 lot 



2,282 76 



2,288 00 



$46,600 001 



106,860 OOt 



186,040 OOt 



77,646 OOt 



116,010 00 



1.20 per ton. 



12,902 90t 



1.16 per ton. 



4,868 90 



2,061 OOt 



1,892 OOt 



e. 

Contractor. 



Blagen & Bosh, Port- 
land, Ore., and Spring- 
field, Mass. 

H. P. Nawn, Boston, 
Mass. 

Washburn & Washburn, 
New York, N. Y. 

H. P. Nawn, Boston, 
Mass. 

Washburn 8c Washburn, 
New York, N. Y. 

L. F. Childs, Framing- 
ham, Mass. 



H. P. Nawn, Boston, 
Mass. 



T. Tighe & Sons, Somer- 
ville, Mass. 



A. L. Norton & Co., 
Syracuse, N. Y. 



Mignault & McOrain, 
South Framingliam, 
Mass. 



Mtenault & MoOrain, 
South Framlngham, 
Mass. 



* Contract completed. 



t Contract baaed upon this bid. 
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DDBDiG TBB Yeab 1898 — Omtimicd. 



rOoHng to the SailbuTy ftgwrtiBeni. 








». 


». 


•■ 1 1*. 11. 


IS. 


" 


D^ 


IMttor 


''ts:^]^'^:^^.^^.-'' '^^^ 


WorkdoB* 
I>«.M,1»«. 




M»)r »,•»«. 


»<.. 1,-n. 


M«h6,*». - - : tMAVJVt 


•M,l«Ta 


1 


AprtHI.-M. 


Dh. 1,11, 


3a. «.•».[ - . ; lOT.BT»tt 


va^a 


> 


AprtllT.-M, 


Dm. 1, ■*!, 


- 


- 1 ,».-» 


1«I,*MM 


> 


April IT. ■»fc 


D«. l.*M. 
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_ 
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« 
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- 


1S&,TWSB 
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. 


JbIj 10, W, 


- 


Ju. 11, W, 




l.OTOM 


' 1,«T0W 


' 


Mopt. »,•«. 


Nm. U.W, 


Jao. I6,-»«, 


- - 


1M«» 


11,M» 


» 


AprflSO.'M. 


- 


Not. ».•«, 


'S-«.'S?.S',S?S 


«9on 


ato» 


« 


M.yM.'M, 


D«. l.-O*. 


Hot. Sl.li, 


-SMr""-"- 


4,tMn 


4,Ma> 


• 


JnljaW, 


0<*. !,•«, 


SaT.!a.-n. 


•onry tn monw, (SJO per 


MM" 


U80U 


u 














Oct. M.-M. 


Dws. lOp-W, 




^7™? "d'i 
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Contracts made and pending 
Contracts made by the Metropolitan Water Board 





1. 

Num- 
ber 
of Con- 
tract. 


WORK. 


8. 

Num- 
ber of 
Bids. 


Amoumt 


or Bm. 


6. 




4. 

Next to Low- 
est. 


5. 

Lowest. 


Contractor. 


1 


81* 


Section 2, Wacboeett Ree- 
ervoir, ezcavatiog 65,000 
en. yds. soil. 


18 


$9,846 00 


$9,281 S6t 


NeUl McBride, Brlgh- 
ton, Mass. 


2 


103* 


Fart or section 4, SVachn- 
sett Reservoir, excavat- 
ing 18,600 ca. yds. eartb 
and building a dike. 


11 


8^9 40 


8,324 76t 


Neill Devine & Co., 
Clinton, Mass. 


8 


108* 


Part of sections 4 and 6, 
Wao h n S;e 1 1 Reservoir, 
excavating 24,700 cu. yds. 
earth and grading a por- 
tion of a ridlway. 


18 


8,706 00 


8,468 OOf 


Moulton h O'Mahoney. 
Boston, Mass. 


4 


107 


Section 8, Wachusett Res- 
ervoir, excavating soil 
and building a road. 


21 


42,499 88 


40,621 OOf 


T. H. Riddle & Co.» 
New York, N. Y. 


5 


U8* 


Part of Section 4, Wachu- 
sett Reservoir, excavat- 
ing 81,000 cu. yds. earth 
and building a road. 


18 


6,608 26 


6,864 OOf 


Newell Se Snowling 
Construction Co., Ux- 
bridge, Mass. 


6 


126 


Excavation for easterly 
portion, North Dike, 
200,000 cu. yds. earth ex- 
cavation. 

Total for Wachusett 
Reservoir. 


9 


49,976 00 


48,812 60t 


Joseph D. Oennaro» 
Boston, Mass. 















Contra4St8 made by the Metropolitan Water Board 



7 


2* 


Section 2, Wachusett 
Aqueduct, 4,800 lin. ft. 
in tunnel. 


19 


$188,888 00 


$122,808 OOf 


B. D. Smith & Co., 
Philadelphia, Pa. 


8 


8* 


Section 8, Wachusett 
Aqueduct, 6,017 lin. ft. 
in tunnel, 1,000 lin. ft. in 
open trench. 


18 


266,082 60 


248,428 OOt 


E. D. Smith & Co., 
Philadelphia, Pa. 


9 


21* 


Section 0, Wachusett 
Aqueduct, 6,400 lin. ft. 
masonry aqueduct. 


16 


124,826 60 


128,776 90t 


8. Casparis, Columbus, 
Ohio. 


10 


87 


Section 11, Wachusett 
Aqueduct, open channel, 
16,800 feet in length, with 
two small masonry dams 
and several stone areh 
road bridges. 


21 


89,470 OOf 


86,960 00 


Moulton & O'Mahoney, 
Boston, Mass. 


11 


96* 


Superstructure over gag- 
ing manhole, Wachusett 
Aqueduct. 


8 


2,848 00 


1,684 OOf 


New England Granite 
Works, Concord, 
N.H. 


12 


127 


Section 1, Clinton Sewer- 
age System, FUter-beds. 


IS 


19,022 20t 


18,709 00 


Newell & Snowling 
Construction Co., Ux- 
bridge, Mass. 



* Contract completed. 



t Oontnet baaed upon this bid. 
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DTfBDTQ Tex YxAR 1896 — OontitMied. 
Tooting to the WaAuaett Eeaervair. 
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COHTRACTS KADS ASD FEBTDDrG 

Contracts made by the MetropolUan Water Board 





1. 

ber 

of Con- 

Imet. 


WORK. 


S. 

B^iim- 
bvof 
Bide. 




^ 




4. 
NezttoLow- 


8. 
Lowest. 


CoDtrador. 


1 

3 


128 

186t 


Btttoa 2, CHaton Sewcr- 
Age BjTvtem, intsMepCiiig 
MW6^« V6CMTotr, piiinp- 
ing itatioB fouKuittoiis 
maa foree main. 

Pipe bridge over the 
NaehuA Buyer, Olinton, 
lUae. 

Total for Dam aad 


IS 
6 


$29,Miao 

1,926 00 


$20,380 60* 
1,876 00* 


Owen Cnnningliam ft 
Son, SomerTllle, 

New Jeney Steel and 
Iron Co., Trenton, 
N.J. 















Contract* made by the Metropolitan Water Board 
Water Pipes. 



Mf 



82t 



102t 



106t 



l]6t 



6,687 tone eaat4ron 
pipes; 3,020 tone 484ndi, 
1,687 tone 86-ineii, 1,080 
tona204nch. 

101 tons epeeial raitlTigii . 



1^200 tons OO-indi oast-iron 
water pipes. 



312 tons special castings, . 



840 tons 104neh east-iron 
water pipes. 



8 
Bids re. 

jeetwi 

2 



3 



$18.04 
ton. 



per 



Lot No. 1, 
$87.00 p«r 
ton; Lot 
No.2,$67.00 
per ton. 



$18.80 
ton. 



per 



Iteml,$87.00 

er ton ; 

tern 2, 

$46.00 per 

ton. 



?i 



$17.40 
ton. 



per 



$18.70 
ton. 



per 



Lot No. 1, 
$84.40 per 
ton; Lot 

NoA$44^ 
pmrton.* 



$18.00 
ton.* 



per 



Iteml,$84.00 

er ton ; 

tern 2, 

$67.00 per 

ton.* 



fi 



$17.00 
ton.* 



per 



McNeal Pipe ft Fonndiy 
Co., Bmiington, N. J. 



MeNeal Pipe ft Foondrv 
COn Burlington, N. J. 



MoNeal Pipe ft Foundry 
Co., Burlington, N. J. 



McNeal 
Co., 



ftFoi 



• N. 



Camden Lron Works, 
Camden, N. J. 



* Cooirsct based apon this bid. 



t Contract completed. 
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DURING THE Yeab 1898 — Continued. 

relating to the Dam and Aquediict Department — Concluded. 



7. 

Date 
of Contract. 



8. 

Date for 

Gompletton of 

Contract. 



Date of Final 
Estimate. 



10. 



Prices of Principal Items of 
Contracts made in 1898. 



11. 

Amount of 
Contract. 



18. 

Value of 

Worlc done 

Deo. 31, 1808. 



Sept. 8, *08, 



June 15, '99, 



Sept. 16, *98, 



Nov. 1,»98, 



Dec. 81, '98, 



Earth excavation for inter- 
cepting sewer, $0.40 per 
ou. yd.; earth excavation 
for reservoir and pumping 
station, $0.50 per cu. yd.; 
brick masonry laid in 
Rosendale cement mortar, 
$11.60 per cu. yd.; Port, 
land cement concrete ma> 
sonry, $6.50 per cu. yd.; 
ftirnishing and laying 24- 
inch vitrified pipe, $1.00 
per lin. ft.; furnishing and 
laying 20-inch vitrified 
pipe $0.86 per lin. ft.; fur- 
nishing and laying 6-inch 
vitrified pipe $0 25 per lin. 
ft. ; laying 18-inch cast-iron 
pipe, $0 60 per lin. ft. 

For bridge complete, $1,875, 



$29,389 50 



1,875 00 



$739,945 86 



$11,813 12 



1,875 00 



$721,715 24 



relating to the DistrihvJting System. 

Water Pipes, 



Mar. 4, '97, 



Aug. 30, '97, 



Mar. 81, '98, 



Mar. 26, '98, 



June 4, '98, 



Oct. 1, '97, 



Dec. 16, '97, 



Sept. 1,'98, 



July 1,'98, 



Joly U, '98, 



Jan. 14, '98, 



Jan. 25, '98, 



Nov. 17, '98, 



Dec. 19, *98, 



Aug. 18, '98, 



Straight pipe, $18.00 per ton 
of 2,000 pounds ; 450 tons 
to be delivered at the pipe 
yards, 750 tons to be de- 
livered at Highlandville. 

3-way and 4-way branches, 
blow-off branches without 
manholes, curves, reduc 
ers, caps, offset pipes and 
sleeves $34.00 per ton of 
2,000 pounds; manhole 
pipes, blow-off branches 
with manholes, and Y 
branches, $57.00 per ton 
of 2,000 pounds; 210 tons 
to be delivered at the pipe 

{rards, 25 tons to be de- 
ivered at Highlandville. 

Straight pipe, $17.00 per ton 
of 2,000 pounds, delivered 
at the pipe yards. 



$102,620 86 



6,081 41 



24,010 40 



11,521 03 



5,765 78 



$102,620 86 



6,081 41 



24,010 40 



11,521 03 



6,755 73 



3 



6 
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CoirrBA.GT8 MADE AND PENDIKa 

Contracts made by the Metropolitan Water Board 
Water Pipes — Concladed. 



8 



6 



1. 

Nam- 

ber 

of Con< 

tract. 



8. 

WORK. 



117* 



120 



121 



130* 



131* 



140* 



001 tons ca«t-iron water 
pipea; 440 toot 86-tDch, 
72 tons 30-lDch, 15 tona 
24-lDch, 72 tons 20-iDch, 
160 torn 18.iDch, 40 tODS 
16.incb, 28 tons 12-incb. 

186 tons Bpecial caatings, . 



70 tons special castings, • 



1,065 tons 16-incb cast-iron 
water pipes. 



1,065 tons 16-incb oast-iron 
water pipes. 



138 tons 12-inch cast-iron 
water pipes. 



Total for pipes, 



8. 

Num- 
ber of 
Bids. 



8 



Amount of Bed. 



! 4- 

'Next to Low- 1 
est. 



5. 



Lowest. 



$17.20 per 
ton. 



$37.00 per 
ton. 



$57.00 per 
ton. 



$17.00 per 
ton. 



$16.60 per 
ton.f 



$34.00 per 
ton.f 



$55.00 per 
ton.t 



$17.00 per 
ton.f 



$17.00 per I $16.78 per 
ton. ; ton.f 



$17.50 per $17.40 per 
ton. j ton.f 



Contraetor. 



Warren Fonndiy & Ma- 
chine Co., PhUlips- 
burg, N. J. 



McNeal Pipe ScFonndrv 
Co., Burlington, N. «f. 



Camden Iron Works, 
Camden, N. J. 



Warren Foundry & Ma- 
chine Co., Phillipa- 
bnrg, N. J. 



McNeal Pipe & Foundry 
Co., Burlington, N.J. 



Warren Foundry & Ma- 
chine Co , Phillips- 
burg, N. J. 



Pipe-laying. 



8 







47* 



68* 



71* 



Furnishing and laying 
water pipes across 
Charles Kiver between 
Boston and Cambridge 
(sections 3 and 10) . 



Laying 12fe0O lin. ft. of 
48 inch and 4,300 lln. ft. 
of 16-inch cast-iron water 

Si p e s in Cambridge, 
omerville and Medford 
(sections 11 and 18) . 



Laying 15,800 lin. ft. of 
48-inch cant iron water 
pipes in Brookline and 
West Roxbury (portion 
of Section 10). 



2 



10 



18 



$70,860 00 



84,012 76 



84,810 00 



$38,002 OOf 



30,274 00 



34,260 OOf 



MacRitohle & Nichol, 
Chicago, 111. 



H. A. Hanscom &; Co., 
West Medford, Mass. 



E. W. Bverson & Co., 
Providence, R. I. 



Contract completed. 



f Contraot based upon this bid. 
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DURING THE Year 1898 — Continued, 

relating to the DistrihvMng System — Continued. 

Water Pipes — Concluded. 



Date 
of Contract. 



8. 

Date for 

Completion of 

Contract. 



Date of Final 
Estimate. 



10. 



Prices of Principal Items of 
Contracts made in 1808. 



11. 



Amount of 
Contract. 



IS. 

Value of 

Work done 

Dec. 31, 1898. 



July 5, '98, 



July 18, '98, 



July 13, »98, 



Aug. 19, *98, 



Aug. 19, '98, 



Nov. 7, '98, 



Oct. 15, '98, 



Dec. 1, '98, 



Dec. 1, '98, 



Dec. 22, '98, 



Nov. 1, '98, 



Nov. 1, '98, 



Nov. 26, '98, 



Dec. 22, '98, 



Dec. 22, '98, 



Dec. 22, '98, 



Straight pipe, $16.80 per ton 
of 2,000 pounds, delivered 
at the pipe yards. 



3-way and 4-way branches, 
blow-off branches without 
manholes, curves, reduc- 
ers, caps, offset pipes and' 
sleeves $34.00 per ton of 
2,000 pounds, delivered at 
the pipe yards. 

Manhole pipes, blow-off 
branches with manholes 
and Y branches $55.00 per 
ton of 2,000 pounds de- 
livered at the pipe yards. 

Straight pipe, $17.00 per ton 
of 2,000 pounds, delivered 
at stations between Boston 
and Lynn. 

Straight pipe, $16.78 per ton 
of 2,000 pounds, delivered 
at stations between Boston 
and Lynn. 

Straight pipe, $17.40 per ton 
of 2,0OU pounds, delivered 
at the pipe yards. 



$16,777 90 



6,290 00 



3,850 00 



18,297 23 



18,202 37 



2,427 96 



$215,834 89 



$16,777 90 



8,842 00 



1,320 00 



18,297 23 



18,202 37 



2,427 96 



$210,856,89 



8 



6 



Pipe-layingr. 



Feb. 24, '97, 



April 6, '97, 



Aug. 8, '97, 



Oct. 1, W, 



Nov. 1,'97, 



June 1, '98, 



May 16, '98, 



Jan. 10, '98, 



Sept. 16, '98, 



$40,507 71 



35,503 40 



36,842 54 



$40,507 71 



35,603 40 



36,842 64 



8 
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Contracts made and pending 
Contracts made by the Metropolitan Water Board 
Pipe-laying: — Continued. 



1. 

Nddi- 
ber 
of Con- 
tract. 



WORK. 



S. 

Num- 
ber of 
Bids. 



1 


77* 


2 


79* 


8 


86* 


4 


W* 


6 


97* 


8 


100 


■7' 


111* 


8 


118* 





114* 


10 


119* 


11 


124* 



Laying 11,500 lin. ft. of 
20-lnch cast-Iron water 
pipes in Newton and 
watertown (portion of 
Section 24). 

Laying 16,000 lin. ft. of 
24-inch cast-iron water 
pipes in Dorchester, Mil- 
ton and Qnincy (Section 
21). 

Laying water pipes across 
Maiden River in Maiden 
(portion of Section 0). 

Laying 2,400 lin. ft. of 
48-inch cast-iron water 
pipes in Brighton (por- 
tion of Section 1). 

Laying 420 lin. ft. of 48- 
inch and 660 lin. ft. of 
20-inch cast-iron water 
pipes across the Mystic 
Kiver in Medford. 

Laying 17,800 lin. ft. of 
86-inch cast-iron water 
pipes in West Roxbary 
and Dorchester (Section 
20). 

Laying 2,000 lin. ft. of 
12-inch cast-iron water 
pipes in Breed's Island, 
Boston. 

Laying 1,160 lin. ft. of 
20-inch cast-iron water 
pipes across Charles 
River in Newton and 
Watertown (portion ' of 
Section 24). 

Laying 2,800 lin. ft. of 
48-inch cast-iron water 
pipes in Brookline (por- 
tion of Section 19). 

Laying 4,025 lin. ft. of 
16-lnch and 460 lin. ft. of 
12-inch cast-iron water 
pipes in Watertown and 
Belmont (Section 26). 

Laying 8,060 lin. ft. of 
48-inch cast-iron water 
pipes in Brighton (por- 
tion of Section 0). 



16 



12 



9 



't 



11 



3 



8 



AxouHT OF Bn>. 



4. 

Next to Low- 
est. 



$9,040 25 



13,691 76 



9,198 00 



6,847 60 



-t 



26,717 00 



1,779 00 



4,944 OOt 



6,864 00 



2,986 76 



6,649 70 



5. 

Lowest. 



$8,624 OOf 



12,402 80t 



8,786 OOf 



4,636 60t 



-: 



23,819 OOf 



1,383 26t 



4,048 20 



6,400 60t 



2,694 76t 



6,628 46t 



6. 

Contractor. 



8. W. Fretcoln, Read- 
ing, Pa. 



Sander & O'Brien, Bos- 
ton, Mass. 



Moore &; Co., and Wm. 
H. Ward, Boston, 
Mass. 

Malone & McHale, Mt. 
Auburn, Mass. 



Cheney & Trumbulls, 
Boston, Mass. 



H. A. Hanscom & Co., 
West Medford, Mass. 



H. A. Hanscom & Co., 
West Medford, Mass. 



E. W. Bverson & Co., 
Providence, R.I. 



Bruno & Salomone, Bos- 
ton, Mass. 



Michael Rnsso, Boston, 
Mass. 



Bruno &; Salomone, Bos- 
ton, Mass. 



* Contract completed. f Contract based upon this bid. 

X Competitive bids were not received on this contract. 
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DUBiNG THE Ykajl 1898 — Continued. 
rekUing to the Distributing System — CoDtinned. 

Pipe-layingr — (JonUnued, 



7. 

Date 
of CkHitraei. 



Data for 
Oompletkm of Ttwsjt of Pinal 
Oontxmet. Sitimate. 



!•. 



U. 



Prioea of Principal Ileme of Amount of -nriiS*-«^ ' 
Contraixu made in 1B9B. ContracL j^^ im 



Sept. 2, *97, I>ee. 1, *97, Jan. 15, *BS, 



Sept. 2,*97, iDmk. 1, *g7, Jnly 28, *W, 

I ; 



Oet. S,**?, Jan. 1, "96, Feb. 10, *»6, 



Oct. 21, •97, ' Dec. 1, "BT, Jnly 11, •«, 



KoT. U, *97, Jan. 1, *0B, Jan. 9B, *9B, 



$6,W2 10 $6,892 10 ! 1 



lMfl2 06 ' lS,4flS 06 



t 



B,44B 05 



2,561 65 



9^448 06 



6,867 6S , 6,867 



2,561 65 . 5 



I 



May U, *98, : Sept. 15, *86, 



Lasing a64nch pipe, t^M 
per lin. ft. 



S0,67S 90 80,678 90 ' 6 



lUy 11, *98, ! Jnly 1, *96, Jnne i, *96, Laying 12.inch pipe, $0^ 
I per lin.ft. 



May 16, '96, | Ang. 1, *96, BepL 17, "OS, liaylng 20.inch pipe, $1^ 
j per lln. ft. ; layine SO-inch 

pipe acroes dutrles fiiver, 
j $11.00 per lin. ft. 



I 

I ■ 

^one 22. *96, i Sept. 1, *98, OeL 26, W, ' Laying 48.inch pipe, $1 
j per Jin. ft. 



July 22, '98, ! Bepl. 1, '96, Oet. 17, '96, Laying 16.inofa pipe. $0.88 
I per lin. ft.; 12-incfa pipe, 

i $0.80 per lin. ft. 



1,260 19 



1,280 19 T 



I 



5,050 86 5,050 B6 : 8 



.85 5,786 8S 5,786 88 



2,068 » 2,688 84 ; 10 

i 



Ang. 11, '96, ; Oet. 1, "96, ■ Dec. 



U. *98, Layinc 46.incfa pipe, $1.79 
per hn. ft. 



5,971 £ 5,971 S5 \ U 



I 
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Contracts hade amd pending 
Contracts made by the Metropolitan Water Board 
Pipe-Iayingr — Concluded. 





1. 

Num. 
ber 
of Con- 
tract. 


WORK. 


8. 

Num- 
ber of 
Bids. 


Akoukt 


OF Bid. 


i 

6. 




4. 

Next to Low- 
est. 


5. 

Lowest. 


Contractor. 


1 


138 


Laying 19,200 lin. ft. of 
Id-inch cast-iroD water 
pipes in Revere, Saugus 
and Lynn (Section 26). 


10 


$11,477 00 


$11,166 00* 


Mirick & Wentworth, 
Maiden, Mass. 


2 


184 


Laying 12,200 lin. ft. of 
16.inch and 2,800 lin ft. 
of 12inch casMron water 
pipes in Lynn (Section 


4 

1 
1 


10,311 50 


9.742 60* 


O'Rourke 8c Nelson^ 
Boston, Mass. 


8 


Agree- 
ment.t 


Laying 2,800 lin. ft. of 
12-inch cast-iron water 
pipes in Maiden. 

Total for nioe-lavinff. . 


't 


'X 


-t 


The C. H. Eglee Co.^ 
Boston, Mass. 















Miscellaneous. 



4 


46 


6 


61t 


6 


«7t 


T 


72 


8 


76t 


9 


80 


10 


83t 


11 


84t 


12 


86t 


18 


88t 



Pnmping engine for the 
Chestnnt Hill high-ser- 
vice pumping station in 
Boston. 

78 water valves ; 30 12-lnch, 
10 16.inch, 6 20.inch, 6 
24 inch, 6 80inch, 15 86- 
inch. 

54 water valves ; 24 86inch, 
6 80-inch, 8 24.inob, 6 20- 
inch, 10 12-inoh. 

8 pumping engines for the 
Chestnnt Hill low-service 
pnmping station in Bos- 
ton. 

00-inch Belpaire boiler for 
the Chestnut Hill high- 
service pumping station 
in Boston. 

Addition to Chestnut Hill 
pnmping station. 

Pipe bridge over the Mystic 
River in Medford (abut* 
ments). 

Pipe bridge over the Mystic 
River in Medford (super- 
structure). 

Addition to Chestnut Hill 
pumping station (iron 
work). 

10 water valves; 18 16.inch, 
12-inch. 



-t 



6 



2 



8 



8 



10 



6. 



-t 



't 
$12,546 00 

12,482 00 
195,000 00 

15,000 00 

78,980 00 
8,640 00 

4,087 00 

4,027 00 

't 



't 



$11,800 00* 



11,160 00* 



186,500 00* 



18,760 00* 



47,979 00* 



8,800 00* 



8,980 00* 



8,140 00* 



-t 



The Edward P. Allis 
Co., Milwaukee, Wis. 



Kennedy Valve Mfg. 
Co.,NewTork,N. Y. 



Camden Iron Works,. 
Camden, N. J. 



Holly Mfg. Co., Lock- 
port, N. Y. 



Lake Erie Boiler Works, 
Buffalo, N. Y. 



C. A. Dodge & Co., 
Boston, Mass. 

Cheney & Trumbulls, 
Boston, Mass. 



New Jersey Steel and 
Iron Co., Trenton, 
N.J. 

Edward Kendall & 
Sons, Cambridgeport, 
Mass. J 

Coffin Valve Co., Bos- 
ton, Mass. 



* Contract based upon this bid. f Oontraot eompleted. 

t Competitive bids were not received on this contraet. 
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DUBiNG THE Year 1898 — Continued, 
relating to the Distributing System — Continned. 

Pipe-laying" — Concluded, 



7. 

Date 
of Contract. 



8. 

Date for 

Completion of 

Contract. 



10. 



11. 



Date of Final 
Bstiniate. 



Prices of Principal Items of I Amoiiot of 
Contracts made in 1898. I Contract. 



It. 

Valae of 

Work done 

Dec.31, 1898 



Sept. 19, *98, 



Sept. 19, '98, 



Dec. 6, '98, 



Dee. 1, '98, 



Dee. 1, '98, 



Laying Ift-inch pipe, $0.53 ! $12,000 00 
per Un. ft. 



Laying 16-inch pipe, $0.65 
per lin. ft.; 12-ineh pipe, 
$0.45 per lin. ft. 



Dec. 31, '98, j Laying 12-inch pipe, $0 65 



$11,400 00 



per lin. ft.; rock ezeaya- 
tion, $4.00 per cubic yard. 



9,742 50 I 9,141 97 j t 



1,568 33 



I 
1,568 83 ! t 



$23SJSU 59 I $227,624 06 j 



Miscellaneous. 



Jan. 1, '97, 

Feb. 15, '97, 

June 19, *97, 
Oet. 20, '97, 

Sept. 1, 97, 



Jnly 1, •98, 



Nov. 15, '97, 



Feb. 16, '98, 



Not. 6, '97, Jan. 27, '98, 



Joly ao,'99. 



I 



ICar. 15, '96, ! Jaly 21, *98, 

I 

I i 

Sept.21, '97, ,]£ar. 1, *98, . 

i 

Sept. 17, 'V7, I Dec 15, '97, Jan. 26. '98, 



Sept. 2S, "97, 



Oct. 8, "97, 



Oet. 2, *97, 



Dec 15, ■97. May 3, '96, , 

I I 



Jan. 15, '96, Apr. 18, '98, 
Jan. 11, ■96, Jan. 29, '06, 



$114,000 00 



$110,000 00 



4 



11,390 00 11,390 00 



17,900 00 



17,900 00 



136,500 00 ! 19,000 00 



i 13,650 00 I 13.650 00 



49,037 02 '■ 4S,WK) 00 



i 



3,570 28 3,570 28 



8,960 00 3,980 00 



8,199 82 . 8,199 82 



1,845 00 1,845 00 



10 



11 



u 



18 
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Contracts made and pending 
Contracts made by the Metropolitan Water Board 
Miscellaneous — Continued. 





1. 

Nam- 

ber 

of Con. 

tract. 


WORK. 


8. 

Num- 
ber of 
Bids. 


Amount 


OF Bid. 


6. 




4. 

Next to Low. 
est. 


9. 

Lowest. 


Conjbraotor. 


1 


89* 


Oate-house and connectionB 
at Spot Pond, titoneham, 
Maes. 


4 


$26,475 00 


$19,982 60t 


The C. H. Bglee Co.» 
Boston, Mass. 


2 


93* 


Pipe bridge over the Bos- 
ton & Albany Railroad 
at St. James Street, New. 
ton. 


5 


1,514 00 


1,500 OOf 

• 


Boston Bridge Works, 
Boston, Mass. 


8 


94* 


Steel work for covering 
valve chambers. 


8 


1,590 00 


1,496 OOf 


New England Struct- 
ural Co., Bast Everett, 
Mass. 


4 


96* 


Building and erecting band 
travel ing crane, Chest, 
nut Hill pumping station. 


6 


1,970 OOf 


1,550 00| 


Brown Hoisting and 
Conveying Machine 
Co., Cleveland, Ohio. 


6 


99* 


Pipe bridge over the Bos- 
ton & Biaine Railroad at 
College Avenue, Med- 
ford. 


7 


8,190 00 


8,097 OOf 


Pittsburg Bridge Co., 
Pittsburg, Pa. 


6 


100 


Steam piping for the Allls 
No. 4 engine, Chestnut 
Hill high-service pump- 
ing station, Boston. 


6 


1,745 00 


1,569 OOf 


The William H. OalU- 
son Co., Boston, Mass. 


7 


101* 


Cast.iron frames and covers. 


9 


1,032 00 


968 20t 


Davis 8c Famnm Manu- 
facturing Co., Wal- 
tham, Mass. 


8 


104* 


7 86.inch hydraulic lift 
valves; 1 48-inch and 1 
36-inch check valve. 


4 


8,700 00 


8,400 OOf 


Camden Iron Works, 
Camden, N. J. 


9 


108* 


High-servlce reservoir and 
gate chamber in the Mid- 
dlesex Fells in Stoneham, 
Mass. ( Work dlscon- 
tinned and remaining 
work relet — see Contract 
No. 189.) 


17 


63,578 00 


61,465 OOf 


T. W. Kinser 8c Sons, 
Waltham, Mass. 


10 


122 


Ptfmping engine for the 
Spot Pond high-service 
pumping station in Stone* 
ham, Mass. 


4 


64,000 00 


62,600 OOf 


Holly Mfg. Co., Look- 
port, N. Y . 


11 


123 


8 8d-inch, 2 12.inch, sluice- 
gates, steel beams and 
cast-iron floor plates at 
the Middlesex Fells Res- 
ervoir. 


8 


6,748 00 


8,420 OOf 


Coffln Valve Co., Boa- 
ton, Mass. 



* Contract completed. 



t Oontraet baaed upon this bid. 



X Informal bid. 
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DURING THE Yeab 1898 — Continued, 
relating to the Distributing System — Continued. 

Miscellaneous — Continued. 



7. 

Date 
of Contract. 



8. 

Date for 

Completion of 

Contract. 



Date of Final 
Bstimate. 



10. 



Prices of Principal Items of 
Contracts made in 1898. 



11. 



Amount of 
Contract. 



1ft. 

Valae of 
W^rk done 
Dec. 81, 1808. 



Oct. 13, '97, 



Oct. 28/97, 



Oct. 28, '97, 



Dec. 8, '97, 



Jan. 27, '98, 



Feb. 12, '98, 



lUr. 8, '98, 



Apr. 4, '98, 



May 7, '98, 



Sept. 20, '98, 



Ang. 11, '98, 



Dee. 16, '97, 



Dec. 1, '97, 



Dec. 23, '97, 



Feb. 1, '98, 



May 1, '98, 



May 8, '98, 



Oct. 20, '98, 



Dec. I, '98, 



Jan. 20, 
1900. 



Dee. 1, '98, 



Jan. 26, '98, 



Feb. 5, '98, 



Feb. 9, '98, 



May 2, '98, 



Jane 28, '98, 



Nov. 6, '98, 



Dec. 29, '98, 



Nov. 28, '98, 



For whole work, $3,097.00, . 



For whole work, $1,569.00, . 



$0.0112 per pound. 



86-lnch hydraallc lift valves, 
$870.00; 48. inch check 
valve, $1,440.00; 36-lnGh 
check valve, $870.00. 

Barth excavation, $0.10 per 
en. yd.; loose rock ezca< 
vation, $0.50 per en. yd; 
solid rock excavation, $1 . 75 
per cu. yd.; Portland ce- 
ment concrete masonry, 
$5.50 per cu. yd.; Rosen- 
dale cement concrete ma- 
sonry, $3.95 per cu. yd; 
plastering of Portland ce- 
ment, $0.25 per sq. yd.; 
granite ashlar masonry 
$20.00 per cu. yd ; granite 
dimension stone masonry, 
$75.00 per cu. yd.; slope 

f>aving, $1.00 per cu. yd.; 
aying 36-inch pipe, $1.00 
per lin. ft. 

Price of engine complete, 
$62,500.00. 



86-inch sluice gates, $297.50; 
12-inch sluice gates, 
$132 00; steel beams and 
cast-iron floor plates, 
$776.00. 



$21,559 74 



1,500 00 



1,406 00 



1,980 00 



8,097 00 



1,569 00 



998 04 



8,864 00 



85,088 48 



62,500 00 



3,420 00 



$21,660 74 



1,500 00 



1,406 00 



1,080 00 



8,007 00 



1,600 00 



098 04 



8,864 00 



86,088 48 



2,600 00 



2 



8 



6 



10 



11 
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Contracts made ahd pendin& 
Contracts made by the Metropolitan Water Board 
Miscellaneous— Concluded. 



1. 

Nam- 

ber 
of Con- 
tract. 



9. 



WORK. 



120 



120t 



182 



199 



Low-f«rTice pnmping sta- 
tion at Cheatnnt Hill 
Beaerroir, Boston, Mass. 



26 water valves ; 10 12-inch, 
10 l«-incb, 6 20.inch. 



Slniee-gatea at the low-ser- 
vice pnmping station, 
Cliestnut Hiil Reservoir. 

Higli-serviee reservoir and 
gate chamber in the Mid- 
dlesex Fells in Stoneham, 
Mass. (second letting) . 



Total miscellaneons. 



a. 

Num- 
ber of 
Bids. 



AvouHT OF Bid. 



Total for Distributing 
System, . 



9 



3 



3 



4. 

Next to Low- 
est. 



5. 

Lowest. 



$193,050 00 



2,724 00 



8,930 00 



60,683 60 



$182,060 60* 



2,512 00* 



8,630 00* 



64,871 60* 



Contractor. 



Norcroaa Broe., Boston^ 
Mass. 



Camden Iron Woi^a» 
Camden, N. J. 



The Atlantie Works^ 
Boston, Mass. 



H. P. Nawn and N. S. 
Brock, Boston, Mass. 



* Contract based npon this bid. 



t Contract completed. 
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METROPOLITAN WATER BOARD. 



[Jan. 



Contracts made and pending during the Year 1898 — Concluded. 

Summary of Contracts. 



Approximate 
Amount of Con- 
tracts. 



Yalae of Work done 
Dee. 81, 1898. 



Sudbury Reservoir, uncompleted portion of 1 con- 
tract made by the city of Boston and assumed 
by the Metropolitan Water Board, . 

Sudbury Reservoir, 11 contracts made by the 
Metropolitan Water Board, 

Wachusett Reservoir, 6 contracts, 

Wachusett Aqueduct and Clinton sewerage, 9 con- 
tracts, 



Distributing system, 52 contracts. 

Total of 79 contracts made and pending dur- 
ing the year 1898, .... 

70 contracts completed in 1896 and 1897, 



Deduct for work done on 11 Sudbury Reservoir 
contracts by the city of Boston, .... 



Total of 149 contracts, 



191,290 43 

544,512 01 
127,723 46 

739,945 36 
1,193,224 63 



12,696,695 79 
3,664,656 14 



16,361,351 93 



512,000 00 



^5,849,351 93 



#91,290 48 

544,020 01 
104,140 96 

721,715 24 
795,762 48 



$2,256,929 12 
3,664,656 14 



(5,921,585 26 



512,000 00 



15,409,585 26 



Appendix No. 2. 



Tests of Cement made at the Office of the Metropolitan Water 
Board, Dam and Aqueduct Department, Clinton, Mass. 

The methods of testing were the same as described in Appendix No. 3, 
of ».the last annual report of the Metropolitan Water Board. The tests are 
largely of cements used in 1896 and 1897 for the construction of the 
Wachusett Aqueduct, but the results of teste of cements used in 1898 
are also included in the tables which follow. 



* la this sammary only formal contracts are inclnded, so that the totals for the Distribatlon 
System differ slightly from those given on page 163. 
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Appendix No. 



Table No. 1. — Monthly Rainfall in Inches at Various Places on the 
Metropolitan Water Works, in 1898. 
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Tabi£ No. 2. — BainfaU at Jeffnvon, Mass., in 1898. 



DAT OP MONTH. 













• 






• 


IS 






&• 


m 


• 




m 


9 


ja 


• 


J3 


%a 


o 


»• 


a 
m 








h 


a 


< 






• 


• 

< 


a 

« 


m 

o 
o 

o 


• 
•a 



1. . 

2. . 

3. . 

4. . 
6. . 

6. . 

7. . 

8. . 

«. . 

10, . 

11, . 

12, . 
18, . 
14, . 
16, . 

16, . 

17, . 

18, . 

19, . 

20, . 

21, . 

22, . 
28, . 
21, . 

25, . 

26, . 

27, . 

28, . 

29, . 

30, . 
81, . 

ToUU, 



O.SSf, 



O.IO: 0.23t' - 



I0.80J 



o.ost 

• 



- 0.28t - 

I ! 



* , o.«ot O.ISJ 



cut . 



lo.sst - 



I 



0.17t! ®**5t - 
0.55t; 0.07t 



0.12t 



o.sstj - 1 - 

i.wti - ii.«t 

. i I - 



• 

1.8^ 



O.tff 



0.75t - 



O.llti 0.60t - 



O.SSt - 



- 0.07t - 



• 
0.]9t 



o.ist caofi - 






o.osti - 



0.i2t 



1.40t 



1.15§ 



O.SOt! - 



2.6011 
0.20f 



• 
0.95t 



O.OSt' 0.04t 



• I • 



0.05t 
O.llt 



0.«2ti - 



0.05t 
O.Oif - 
♦ 1.40t 

0.83t| - 



3.80t- - 



O.Ut - 



l.Wf 



0.S1I 



0.i9t - 



0.04ti - 



l.Uf 



o.isti o.osfi - 



\ 



O.lSt O.SSt; 0.70t 



2.00t: - 

I 

• i 0.08t 

I 

1.89t? - 



O.OOf- 0.48t - 



0.»6Ji - 



2.00t 



6.74 



3.83 



0.24t 



• 
« 

* 



1.68t 



0.5311 



0.37t, - 

I 

O.iSt - 



2.50 I 4.10 



* 
• 

1.67t 



0.02t 



8.32 



0.28ti 0.04t 
0.45t 



0.44t - 



O.lOf 



3.88 



0.48t 

O.OIt 
0.28t 



0.75t 

I 
0.58t! 1.72t 

I 
0.28ti - 

0.04t 



8.00 



11.89 



0.98t 

* 
1.28t 



o.sst 



* 
m 

1.68t 



0.4Sf 
0.67t 



1.12t 



0.21t 



8.15 7.28 



0.52t 
2.60t 



o.ost 



0.85t 



l.ttt 



7.50 



4.1S 



Total for tbo year, 00.41 inehea. 



* Bainf all included in that of following day. 
§ Bain and snow. 



t Rain. X Snow. 

II Bain, mow and halL 



METROPOLITAN WATER BOARD, [Jar 

Table No. 3. ~ Rainfail at Framingham, Mcua., in 1893. 



ToUl for U» year, M.2T Inchea. 
id In that of folloiilni day. ( K*<i>- t Btiow. 
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Table No. 4. — 



at Chettnut Hill Besermir in 1898. 



DATB. 



e a 



DATE. I 1 



•M : X 



I 



S 5' 



Jan. 4, i 
Jan. 5,1 



7.MP. 



». T, ) 



Jan. 
Jan 
Jan. IX 
Jan. IS, 
Jan. 18. 
Jan. 90, 
Jan. IS, 
Jan. n, 
Jan. iS, 
Jan. K^ 
Jan. 31, 
Total, 



!•• 



m Bain. 
M Snow and 

MSoowand 



■ S.90P. 

i 

Snovand S.OO 



h 



91 Snow. 



10.] 



9.00 p. 



5ft Snow. 



■ 7.45 



tt» 

3.00. 
to 

8.30. 

to 9.30 P 
to 

3.00. 
to 10.00 p. 
to 

S.45P. 
to 

3.30 
.to mkiiright. 



Mar. ». ) 

\ 0.3ft Bain. 
Mar. 30, } 

Ifar. 31,= 0.5tt8BOwaBd' 
I . rain. 



S.OOPJLto 



4.30AJI.to 2.30 P. 



Total,! 2.30 



J 



Apr. 2, 0.19 Baa and 



1 0.4 



I 
Apr. 5, 

Apr. 0, 

Apr. 10, 

1 Apr. 11, 

Apr. 14, ' 

Apr. 15, ^1 

Apr. 10, 



0.14 Bain. 



.05 Batn. 



j 5.15 p. 
J 5.00 



1.30 



7.30 p. 



. to 11.30 
to 



7.30 



5.00. 



•1 



O.SIjBain. 



0. 



Feb. 1,1 1.37] Snow 
Feb. 6, 
Feb. 0, ' 
Feb. 12, 
Feb. 15, 1 

Feb. 10, 

I 

Feb. 20, 1 

Feb. 21, • }Z 

\ 
Feb. 22, J 



Midnlsbt Jan. 31 

to 2.00 p. 
10.00 pji. to 



i 



2.00 



131 Bain. j 11.45 am. to 4.00 p.m. 

■ 
01^ 



! 



9.30 



to 10.00 



Feb. 23, ' 0.22 



19<8now. j 7.10 a.m. to 0.30 
:10.15aji. 

48iBain. to 

I 

11.30a 
Snow and 5.45 aji . to 10.00 



Apr. 19, ) 

[ 0.02 Bain. 
Apr. 20, ) 

Apr. 22, 1 

I 
Apr. 23, >2.42 Bain. 

Apr. 2ft, 

Apr. K. 

I 

Apr. 28, 
Apr. 2S, 
Apr. 29 _ 
, Total, < « 



to 



3.30 pji. to 



2.30 



U.40P. 



r 
I"- 






15 Bain. 



18 HaOand 
rain. 



10.30 



to 



to 



9.00 



1.30 P. 



1.30 pji. to 



U.OO 



.17: 



Total, 5. 



1 



Mar. 3, 
Mar. 4, 
Mar. 5, 

Mar. 12, 
Mar. 17, 
Mar. 10, 
Mar. 20, 
Mar. 22, 
Mar. 23, 



0.13, Snow. 



0.56' Snow. 



I 



j 4.00AJf. to 2.00 pjf. 
4.15 p.m. to 

2.30 am. 



I 



0.05. Bain. , 2.00 p.m. to 5.30 pji. 
0.03 Bain. 
0.4l' Bain. 
O.OS! Bain. 



i 6.00 a.m. to 0.00 A.M. 

1 

j 3.00 a.m. to 2.00 p^. 

< 12. 10 A.M. to 3.00 A.M. 



.>0.15: 

i ! 

t I 



Bain. 



I 



4.30PJI. to 



6.30 am. 



May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 



:! 



0.23 Bain. 

I 



5. 

«. 
15. 
10. 



0.34 Bain. 



0.48 Bain. 



16, j 0.08 Bain. 
07 Bain. 



20,1 
23, 
2ft, 
25. 
26, J 



I. I 



>1.60 Bain. 



2.30 pji. to 

7.30 
7.00 pji. to 

6.30 am. 
2.45pji.to 

ll.dOAJI. 
6.30 TJL. to U.OO PJI. 
1.00 a.m. to 2.00 AJi. 
9.00 PJL. 

to 

10.30 AJi. 



Ifi^ 
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{\{i\ ^ i^ivi 4 W»MH»»»M ♦♦! t ^hf^nlHHf tlill /f<»*in»oir in 1898 — Continaed. 
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• 


•■»-■* iiJ^ * 


^ > T ■» » , 


0%« ^1 ^ 


■ ij-.| ±{aM> 


■-.i.' .• A ju. .^ i ~,;, J »:a 


» 


■ )• i •».. ' » 


-•- -■-■ 


■.«>*• :», 




.. P«i-:.* 


■ 


.•'--— ^ J 


^ ■ * w. ». 


-*• • . 


' J.I £*31*«. 


.^-"I-TSi 


• 
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Table No. 4. — BainfaU at Chestnvl HiU BeserwHr in 1898— ConclndeA. 



DATS. 



o 

a 



a a 

I r 



DmstlOD, 



I DATS. 



SI 

«5 



3 



Doriti<Mi, 






Bain. 



Not. 17, 

Nov. 18, 

Not. 18, 

Not 

Not. 24, 

Not 

Not. «, 

Not. J7 

Not. 30,1 f .M Snow. 



I 



i 8.90 



to 



3& 



.38t Ram 



i ll.U 

I 
9.Mpjl.to 



'! Dee. 4, 

'i 

. Dm. i, 
D«e. 12, 



0.30' 0n0W. 



7.00 AJI. to 



10.00 FJC tHe,20,\ O.44:0flOirMvi 

rate. 



Dee. 22, ) J 0.M r.x^ t6 



7.J0 



Z.<»AJi, Dee. 23, jl 
to Dee. 31, ' 0.74 Rflfe flB«i 

to 3.UF.X. 



TfiCftI, 2.W 



Total, 7.4S 



1.30r.V,to 

3,30 A^S; 
7.30^11, to 10,30 F^fli;. 
14* iUM^ to I/>,00 F«S# 



iM 
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80.40 
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47.14 
43.64 
46.06 
42.70 
67.47 
40.06 
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40.62 
41.88 
48.23 
80.74 
60.62 
43.70 
46.10 
66.88 
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Table No. 3. — RainfaU at FVamiiigham, Mum., in 1898. 
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Table No. 4. — BainfaU at Chestnut HiU Beservair in 1898. 



DATE. 



a a 
-53, 

88 



Jan. 4, 
Jan. S, 
Jan. 6, 
Jan. 7, 
Jan. IS, 
Jan. 16, 
Jan. 16, 
Jan. 20, 
Jan. SS, 
Jan. 2S, 
Jan. 2S», 
Jan. M, 
Jan. 31, 
Total, 



I- 

1 0.3 



0.1 

0.M 

l.U 



Badn. 



!•■■ 



0.91 
l.M 



Snow. 



S.OO 



7.00 p. 



M.OO 

6.W 
f.aD 

S.00 
10.S0 



O.Ot TJL 



7.4S 



.to 

S.OO 
to 

8.90 AJii. 
to 0.80 PM. 
to 

8.00 AJI. 
to 10.00 PJI. 
to 

S.45 PJK. 
.to 

2.80 POL 
.to mhjnight. 



DATE. 



o 
a 



Dantkm. 



liar. 20, 

liar. 80, 
ICar. 81, 

Total, 



0.84 



O.SO 



2.20 



Bain. 



Snow and 
rain. 



S.OO PJK. to 

7.80 
4.80AJLto 2.80 



1.87 
24 



I- 



Feb. 1, 
Feb. 6, 
Feb. 8, 
Feb. 12, 0.13 
Feb. 15, 0.04 
Feb. 16, 0.10 
Feb. 20, 1 

Feb. 21, i \z.m 

I 
Feb. 22, j 

Feb. 23, : 0.22 



Total, 5.W 



Bain. 
Bain. 
Snow. 



Snow and 



MidnS|^Jsn.Sl 

to 2.00 
10.00 pji. to 



2.00 

ll.4dAK.to 4.00 P.K. 
9.80 PJL to 10.00 pji. 
7.10A.X. to 6.80 P.K. 
IO.Uaji. 

to 

11.80A.K. 

i.4d AJE. to 10.00 



Apr. 2, 
Apr. 5, 
Apr. 6, 
Apr. 10, 
Apr. II, i 
Apr. 14, 1 
Apr. 15, 
Apr. 16, 
Apr. 19, 
Apr. 20, 



!• 



.» Bain and 
■now. 

.42, Snow. 



0.14 Bain. 



a.05 Bain. 



0.62! Bain. 



Apr. 22, ") 

Apr. 28, >2.^: Bain. 



Apr. 24, 



Ajn-. 25, i 

; Apr. 26, 

Apr. 28, 

Apr. 29, 

Total, 



r 



0.15; Bain. 



.18 HaU and 
rain. 



6.17 



5.15 P.X. to 11.80 

5.00AJLtO 



1.80 PJL to 



7.80 



7.80 



to 



3.80 TJL, to 



2.80 AJE. 



7.80 



11.40 PJi. 



to 



10.80 p JL to 



9.00 PJi. 



1.80 pji. 



1.80 pjt. to 



11.00 



! I 

Mar. 3, ; 0.18, Snow. 



r. 4, i 

r. 5, j 



Mar. 4, 

Mar 

Mar. 12, 0.<e 



0.56 Snow. 



Mar. 17, : 0.03; Bain. 



Mar. 19, 0.41j Bain. 
Mar. 20, ; 0.08, Bain. 



Mar. 22, 
Mar. 23, 



s- 



15! Bain. 



4.00Aji:.to 2.00 PJi. 
4.15p.K.to 

2.30 AX. 
2.00p.x.to 5.80 PJI. 
6.00AJl.to 9.00 AX. 
3.00 a.m. to 2.00 P.X. 
il2.19A.X.to 3.00 A.X. 
4.90 PJI. to 

6.8DAX. 



' May 

u 

May 

M*y 

May 
May 



1 

,|o. 



231 Bain. 



5, 

6, 

15, 



0.34 



Bain. 



May 16, 



0.48 Bain. 



[May 



May 
May 
May 
May 
May 



16, 
20, 

28, 

24*; 

26, i 

I 
I 

2% 



.08; Bain. 

I 
.07! B^n. 



a.eo Bain. 



2.80 PJi. to 

7.30 
7.00 PJi. to 

6.80 a: 
2.45 PJi. to 

11.00 
6.80 PJL to 11.00 
1.00A.V. to 2.00 AJi. 
9.00 



10.80 
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Table No. 4. — Rainfall at Chestnut HUl Reservoir in 1898 — Continaed. 



DATE. 



80 

.a 
o 

a 



5; • 



Duration. 



May 26, 

May 27, 

Total, 



1.95 



4.45 



Bain. 



Ang. 4; 
Aug. 5, 
Ang. 8, 
Ang. 8, 
Aug. 10, 
Aug. 11, 
Ang. 11, 
Ang. 13, 
Aug. 17, 
Aug. 18, 
Ang. 19, 



June 2, 


^ 


June 8, 


a.07 


June 4, 


J 


Jnne 13, 
June 14, 


|o.20 


Jnne 19, 


0.84 


Jnne 20, 
Jnne 21, 


0.20 


Jnne 28, 


0.05 


Total, 


2.36 



Rain. 

Rain. 
Bain. 
Rain. 
Rain. 



8.15 P.H. to 



3.00 P.M. 



6.80 p.m. 



to 



8.80 P.M. 
9.00 P.1I. to 

6.80 A.M. 
O.OOaoi. to 3.80 p.m. 
8.80 P.M. to 

4.80 P.M. 
6.80 a.m. to 9.80 a.m. 



Jnly 4, 


0.75 


July 9, 


0.81 


Jnly 13, 


2.55 


Jnly 19, 


0.59 


Jnly 21, 


0.57 


Jnly 26, 


0.20 


Jnly 28, 


0.87 


Jnly 80, 


0.20 


Jnly 81, 


0.08 


Totel, 


5.67 



Rain. 
Bain. 
Bain. 
Bain. 
Bain. 
Bain. 
Bain. 
Bain. 
Bain. 



4.10 P.M. to 
6.10 a.m. to 
2.80 a.m. to 
12.45 A.M. to 
8.00 P.M. to 
8.40 P.H. to 
6.80 a.m. to 
4.80 P.M. to 
2.80 P.M. to 



11.45 p.m. 
11.80 a.m. 
11.80 p.m. 

4.00 A.M. 

5.80 P.M. 

7.80 p.m. 

8.80 P.M. 

6.80 p.m. 

8.80 P.M. 



0.82 
1.15 
0.24 
0.06 

2.22 

0.14 
0.25 
0.19 

0.86 



Bain. 
Bain. 
Bain. 
Bain. 

Bain. 

Bain. 
Bain. 
Bain. 

Rain. 



4.00 A.M. to 
4.00 A JC. to 
6.00 A.M. to 
5.80 P.M. to 
1.80 P.M. to 

10.80 A.M. to 

12.45 A.M. to 

5.15 P.X. to 

11.45 P.M. to 



6.80 A.M. 
12.15 P.M. 

7.00 a.m. 
10.80 P.M. 

8.80 A.M. 
6.80 P.M. 
6.00 a.m. 
7.80 PJC. 

4.15 P.M. 



Date. 



Ang. 19, 
Ang. 28, 
Ang. 24, 
Ang. 25, 
Total, 



Oct. 4, 

Oot. 6, 

Oct. 8, 

Oct. 12, 

Oot. 12, 

Oot. 14, 

Oct. 15, 

Oct. 19, 

Oot. 21, 

Oct. 22, 

Oct. 26. 

Oct. 27, 

Oct. 29, 

Oct. 80, 

Oot. 80, 
TottfT, 






O 






Duration. 



Nov. 6, 
Nov. 10, 
Nov. 18, 
Nov. 14, 



0.10 
0.44 
0.09 



6.06 



Bain. 
Bain. 
Bain. 



5.00 P.M. to 6.15 P.M. 

6.40 P.M. to 9.15 P.M. 

8.00 a.m. to 4.80 a.m. 

11.20 AJ[. to 11.85 A.M. 



Sept. 1, 


0.08 


Sept. 2, 


0.09 


Sept. 7, 


0.44 


Sept. 16, 


0.04 


Sept. 18, 


0.08 


Sept. 28, 


0.75 


Sept. 24, 
Sept. 25, 


|o.l2 


Sept. 27, 


0.27 


Total, 


1.77 



Bain. 
Bain. 
Bain. 
Bain. 
Bain. 
Bain. 

Bain. 

Bain. 



2.45 p.m. to 7.00 P.U. 
8.80 P.M. to 10.00 P.M. 
5.80 P JC. to 10.00 P.M. 
5.80 p.m. to 6.15 p.m. 
8.40 P.M. to 4.10 P.M. 
4.15 A.M. to 11.45 A.M. 
6.80 A.M. to 

11.80 A.M. 
12.15 A.M. to 6.00 A.M. 



1.22 

0.22 
0.72 
0.08 

0.92 

0.88 

1.49 

1.76 

0.11 
0.08 



7.88 



Bain. 

Bain. 
Bain. 
Bain. 

Bain. 

Bain. 

Bain. 

Bain. 

Bain. 
Bain. 



11 .80 p.m. to 

8.00 P.M. 

4.00 A.M. to 2.80 P.M. 

12.15 A.M. to 7.80 A.M. 

10.00 A.M. to 10.30 A.M. 

9.00 P.M. to 

4.30 PJC. 
11.80 A.M. to 10.00 P.M. 
3.00 A.M. to 

4.80 P.M. 
6.46 A.M. to 

4.00 A.M. 
9.80AJC. to 

5.00 A.M. 
12.15 P.M. to 2.00 P.M. 



0.89 
1.50 

0.18 



Bain. 
Bain. 

Bain. 



7.15 A.M. to 2.80 P.M. 
4.00aj(. to 7.00 a.m. 
11.00 P.M. to 

4.80 a.m\ 
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Table No. 4. — BainfaU at Chestnut HiU Reservoir in 1898 — Conclnded. 



DATE. 


• 

S 

.a 

1 


Bain or 
Snow. 

* 


Doration. 


DATE. 


1 

a 


Bain or 
Snow. 


Duration. 


Nov. 17, 
Nov. 18, 
Nov. 18, 
Nov. 10, 
Nov. 24, 
Nov. 25, 
Nov. 26, 
Nov. 27, 
Nov. 30, 


>0.82 

>1.35 

0.88 

|2.76 
0.54 


Bain. 

Bain. 

Bain and 
snow. 

Snow. 

Snow. 


8.80 A.1C. to 

11.15 A JC.j 

9.00 P.X. to 

10.00 P.X. 
7.00 A.M. to 

3.00 A.M. 

7.50 P.M. to 

10.00 P.H. 
6.30 A.M. to 8.15 P.M. 


Dec. 4, 
Dec. 5, 
Dec. 12, 
Dec. 20, 
Dec. 22, 
Dec. 28, 
Dec. 81, 

Total, 


0.88 

0.30 
0.44 

0.67 

0.74 


Bain. 

Snow. 

Snow and 
rain. 

Bain. 

Bain and 
Bnow. 


1.80 P.M. to 

3.30 A.X. 
7.30 a.m. to 10.30 pjc 
1.30 A.M. to 10.00 P.X. 
6.30 P.M. to 

5.00 A.X. 

5.00 A.M. to 7.00 A.X., 
January 1, 1899. 


2.93 




Totel, 


7.42 





Total rainfall for year, 57.49 inches. 
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Table No. 10. — Spot Pond. — Statistics of Flow of Water and Storage 

in 1898. 

[Watershed of ponds 2.06 square miles.*] 

In the case of this source of supply it was impracticable to measure the 
quantity of water collected in the pond from its own watershed, and the 
quantity collected has therefore been estimated upon the basis of the flow 
of other watersheds, after making proper corrections for rainfall upon and 
evaporation from water surfaces. 









Estimated 

Quantity of 

Water col- 

lected in 

Pond 

(Gkillons per 

Day). 


Quantity of 

Water 
wasted from 

Pond 
(Gallons per 

Day). 


Storags. 


Quantity of 

Water gained 

in Pond by 

Pumping 

(Gallons per 

Day). 


Quantity 
of Water 


MONTH. 


Ghtin 

(Gallons 

per Day) . 


Loss 

(Gallons 

per Day). 


drawn from 

Pond 

and used! 

(Gallons 

per Day). 


Jannaryi ... 


2,752,000 


- 


1,459,000 


- 


- 


1,293,000 


February, 






5,077,000 


- 


10,807,000 


- 


5,230,000 


- 


March, 






4,875,000 


- 


6,628,000 


- 


2,248,000 


- 


AprU, 






8,078,000 


- 


4,855,000 


- 


1,782,000 


- 


May, . 






2,125,000 


- 


129,000 


- 


- 


1,996,000 


June, . 






168,000 


- 


- 


2,490,000 


- 


2,658,000 


July, • 






252,000 


- 


68,000 


- 


- 


189,000 


August, 






2,186,000 


- 


657,000 


- 


- 


1,529,000 


September, 




131,000 


- 


- 


878,000 


- 


1,004,000 


October, . 




2,780,000 


- 


2,180,000 


- 


- 


600,000 


November, 




8,882,000 


853,000 


- 


- 


- 


2,529,000 


December, 




8,022,000 


1,055,000 


- 


8,118,000 


- 


10,085,000 


Averag 


efor 


year, 


2,430,000 


160,000 


1,167,000 


- 


- 


1,103,000 



* 1.59 square miles land surface and 0.47 square miles water surface. 

t Quantity of water collected from watershed | JL gi^iQ [ in storage, less quantity wasted from pond. 



^ 
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Table No. 12. — Times when the Sudbury and Cochituate Aqueducts have 
been in Service^ and the Sources from which the Supply for the Sudbury 
Aqueduct has been drawn. 

Sudbarj Aqueduct : — 
From 7 a.m. Jan. 1 to 11 a.m. Jan. 1, from Framingham Reservoirs Nos. 2, 3. 
From 12 m . Jan. 1 to 11 a.m. Jan. 3, from Framingham Reservoirs Nos. 1, 2. 
From 11 AJf. Jan. 3 to 11 am. Jan. 7, from Framingham Reservoirs Nos. I, 2, 3. 
From 11. A.M. Jan. 7 to 11 a.m. Jan. 13, from Framingham Reservoirs Nos. 1, 2. 
From 11 A.M. Jan. 13 to 11 a.m. Jan. 14, from Framingham Reservoirs Nos. 1, 2, 3. 
From 11 A.M. Jan. 14 to 11 a.m. Jan. 15, from Framingham Reservoirs Nos. 2, 3. 
From 12 M. Jan. 15 to 12 M. Jan. 18, from Framingham Reservoirs Nos. 1, 2. 
From 12 M. Jan. 18 to 1 p.m. Jan. 18, from Framingham Reservoir No. 2. 
From 1 P.M. Jan. 18 to 12 M. Jan. 19, from Framingham Reservoirs Nos. 1, 2. 
From 12 m. Jan. 19 to 1.30 p.m. Jan. 21, from Framingham Reservoirs Nos. 1, 2, 3. 
From 1.30 p.m. Jan. 21 to 11 a m. Jan. 25, from Framingham Reservoirs Nos. 2, 3. 
From 11 AM, Jan 25 to 11 . 15 a.m. Feb. 5, from Framingham Reservoirs Nos. 1, 2. 
From 11.45 a.m. Feb. 5 to 2 p.m. April 16, from Framingham Reservoirs Nos. 1, 2. 
From 2 p.m. April 16 to 6 p.m. April 19, from Framingham Reservoirs Nos. 2, 3. 
From 8 p.m. April 20 to 6 p.m. April 28, from Framingham Reservoir No. 3 
From 8 p.m April 29 to 6 p.m. May 9, from Framingham Reservoir No. 3. 
From 8 p.m. May 10 to 6 p.m. May 24, from Framingham Reservoir No. 3. 
From 8 p.m. May 25 to 6 p.m. May 31, from Framingham Reservoir No. 3. 
From 8 p.m. June 1 to 6 p.m. June 7, from Framingham Reservoir No. 3. 
From 8 p.m. June 8 to 6 p.m. June 21, from Framingham Reservoir No. 3. 
From 8 p.m. June 22 to 6 p.m. July 18, from Framingham Reservoir No. 3. 
From 8 p.m. July 19 to 6 p.m. Aug. 10, from Framingham Reservoir No. 3. 
From 8 p.m. Aug. 11 to 7 a.m. Oct. 24, from Framingham Reservoir No. 3. 
From 11 A.M. Oct. 24 to 7 a.m. Oct. 27, from Framingham Reservoir No. 3. 
From 10 a.m. Oct. 27 to 12 M. Nov 11, from Framingham Reservoir No. 3. 
From 2.45 p.m. Nov. 11 to 10 p.m. Dec. 27, from Framingham Reservoir No. 3. 
From 10 a.m. Dec. 28 to 7 a.m. Jan. 1, 1899, from Framingham Reservoir No. 3. 

Cochituate Aqueduct : — 
From 7 a.m. Jan. 1 to 2 p.m. Jan. 31. 
From 5 p.m. Feb. 1 to 11 a.m. Feb. 22. 
From 7 p.m. March 1 to 7 a.m. March 21. 
From 7 a.m. March 22 to 10 a.m. March 23. 
From 5 a.m. April 6 to 10 a M. April 8. 
From 7 a.m. July 16 to 11 a.m. July 22. 
From 7 a.m. Aug 4 to 12 M. Aug. 8. 
From 7 a.m. Aug. 10 to 11 a.m. Aug. 11. 
From 11 A.M. Sept. 10 to 2 p.m. Nov. 7. 
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Tablb No. 13. — Water supplied from Local Sources. 



( 



MONTH. 



Maiden* 
^Million 
QftUons). 



Medfordt 

(MilUon 

GAllons). 



Qulncy % 

(Million 

Gallon*). 



Watertown 

and 

Belmont § 

(Million 

Gallons). 



Revere and 

Winthrop || 

(MilUon 

Gallons). 



ToUl 

(Million 

Gallons). 



Oallone 
Per Day. 



Janaary, 

February, 

March, 

April, 

May, 

June, 

July, 

August, 

September, 

October, 

November, 

December, 

Totals, 



. 82.85 


80.87 


38.24 


14.73 


33.54 


, ~ 


28.44 


36.11 


12.45 


21.61 


. 2.86 


28.68 


38.95 


12.94 


18.24 


. 2.24 


28.57 


37.39 


13.01 


20.02 


.10 


32.52 


38.43 


14.98 


20.49 


, ~ 


14.03 


42.09 


16.13 


19.71 


— 


•■■■ 


50.21 


18.34 


17.12 


. 1.92 


•. 


44.52 


16.44 


19.45 


. 3.11 


— 


46.81 


17.44 


18.40 


. 1.69 


— 


44.99 


17.63 


17.04 


, ^ 


4.93 


41.18 


16.02 


20.64 


- 


33.99 


41.00 


— 


23.17 


. 44.17 


201.98 


499.92 


170.11 


249.43 



149.73 

98.61 

101.62 

101.23 

106.52 

91.96 

85.67 

82.33 

85.76 

81.25 

82.77 

98.16 



4,830,000 
3,522,000 
3,278,000 
3,374,000 
3,436,000 
3,065,000 
2,763,000 
2,666,000 
2,859,000 
2,621,000 
2,759,000 
3,166,000 



1,165.61 i 3,193,000 



* Maiden supply from Eaton's Wells. 

t Medford snpply from Wright's Pond and reservoir on west arm of brook, 
t Qaincy snpply from local sources discontinued on December 31, 1898. 
6 Wateitown and Belmont supply from local sources discontinued on November 30, 1898. 
Il Revere supply from Saugus and Revere wells until February 9, 1898, and from Saugus 
wells thereafter. 

Table No. 14. — Average Daily Quantity of Water flowing through Aque- 
ducts in 1898, by Months, 







Wachasett 


SUDBCBT AQDKDUCT. 


1 
1 




From 


From 




Cochltuate 


ibrnvTrT 


Aqaeduct 


Framingham 


Framnigham 




Aqaeduct 




(Gallons). 


Keservoir 


Reservoirs 


Total 


(Gallons). 






No. 8 


Nos. 1 and 2 


(Gallons). 








((Gallons). 


(Gallons). 






January, 


~ 


7,281,000 


50,458,000 


57,739,000 


15,223,000 


February, 




- 


— 


81,150,000 


81,150,000 


4,725,000 


March, . 




87,148,000 


- 


77,600,000 


77,600,000 


8,000,000 


April, . 




99,210,000 


26,734,000 


43,423,000 


70,157,000 


570,000 


May, . 




53,423,000 


67,894,000 


— 


67,894,000 


— 


June, . 




47,437,000 


72,567,000 


— 


72,567,000 


— 


July, . 




24,629,000 


77,464,000 


- 


77,464,000 


2,009,000 


August, 


« 


! 6,000 


76,142,000 


— 


76,142,000 


2,239,000 


September, 




53,880,000 


68,953,000 


— 


68,953,000 


9,747,000 


October, 




14,844,000 


60,819,000 


— 


60,819,000 


! 13,987,000 


November, 




12,927,000 


65,397,000 


- 


65,397,000 


j 3,023,000 


December, 




89,803,000 


69,597,000 


— 


69,597,000 


- 


Arerage 


s, . 


40,464,000 1 

1 


49,711,000 


20,671,000 


70,382,000 

1 


4,555,000 



The Wachusett Aqueduct discharges into Sudbury Reservoir, whence 
the water flows into Framingham Reservoir No. 3. Of the total quantity 
flowing through the Sudbury Aqueduct, an average of 21,000 gallons per 
day flowed into Lake Cochltuate, leaving an average of 70,361,000 gallons 
per day which was discharged into Chestnut Hill Reservoir. 
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Table No. 18. — Average Daily Consumption of Water in Cities and 
Towns in the Metropolitan Water District supplied Wholly or in Part 
by the Metropolitan Works. 



MONTH. 


Supplied by 

Metropolitan 

Works 

(Million 

Gallons). 


Supplied 

from Local 

Sources 

(Million 

Gallons). 


! 

Total 
j (Million 
' Gallons). 

1 


Estimated 
Popula- 
tion. 


Consump- 
tion per 
Capita 
(Gallons). 


1 
January, j 75.649 


4.830 


80.379 


757,400 


106 


February, 










1 80.260 


3.522 


83.782 


759,200 


110 


March, . 










78.541 


3.278 


81.819 


761,000 


108 


April, 










69.401 

1 


3.374 


72.776 


762,900 


96 


May, 










1 68.758 


3.436 


72.194 


764,700 


94 


June, 










76.312 


3.066 


78.377 


766,600 


102 


July, 










79.641 


2.763 


82.404 


768,500 


107 


August, . 










! 79.653 


2.656 


82.309 


770,600 


107 


September, 










1 80.401 


2.859 


83.260 


772,400 


108 


October, . 










74.881 


2.621 


77.602 


774,300 


100 


November, 










71.438 ; 


2.759 


74.197 


776,200 


9« 


December, 










79.289 ' 


3.166 


82.455 


778,100 


106 


For the ye 


ar, , 


' 76.081 


3.193 


79.274 


767,700 


103 



Table No. 19. — Average Daily Consumption of Water from the Low-service. 









Boston. 


somerville, chelsea, bverett, 
Malden, Medford,* Charlestown and 
Bast Boston.! 


i 
Total Low> 


MONTH. 


Gravity Supply 

from 

Chestnut Hill 

Reservoir 

(Million 

Gallons). 


Tumped at 
Chentnut 

Hill 

Renervoir 

(Million 

Gallons). 


Gravity Supply 
from Spot 

Pond (Million 
Gallons). 


Gravity Supply 

to Med ford 

from Wright's 

Pond (Million 

Gallons). 


service 
Consumption 

(Million 
i Gallons). 

1 
1 


January, 
February, 
March, . 
April, . 
May, . 
June, . 
July, . 
August, 
September, . 
October, 
November, . 
December, 






1 

44.101 

47.441 

46.022 

137.865 

32.431 

i 36.706 

' 38.899 

38.212 

36.969 

34.534 

33.445 

37.961 


! 

13.104 

12.629 

12.237 

tl3.004 

; 16.277 

' 15.694 
18.566 
19.398 

1 20.008 
17.718 
15.352 
10.275 


.251 

1.029 
1.262 

.034 

1.270 
9.115 


.602 
.623 
.573 
.611 
.676 
.307 

.081 
.616 


58.068 
60.693 
59.832 
51.480 
49.412 
53.969 
; 57.466 
67.644 
56.977 
52.262 
60.148 
67.967 


For the y 


ear, . 


38.670 


16.464 


- 


.340 


65.474 



* Med ford low-service drawn partly from Wright's Pond and partly from Metropolitan Water Works. 
t Until April 21, the Bast Boston supply was drawn from Chestnut Hill reservoir, and after that date 
from Spot Pond service. 



178 



METROPOLITAN WATER BOARD. 



[Jan. 



00 



I 

i 

s 

1 



a 
s 

«8 
P 

[I 

II 
9 



a 



GO OD 

3 ! 






a 

« 

a 



mi 












ao<<*ieoooo»r4e4 



« lO 00 



9SS&SSSSSS9& 









e« 



^eoc«ooF-*oe«eoeo 



s 



S99SS^9S^S^ 



9 



g^ 



M 



• • 



eoe«^ooe4<e<oeo 



s 



************ <2* mt^ ** Jfc»* ^i^ 

i-)e4eoo«Daoeoe4t«e4«^ 

•h » •» M flk «» «k • • «» _^ 



59 t: "* fc w 

el Si a» CO Ok 

rH e< I-) rH 



rH So li So «« CO 



s 



H 

o 

i 

o 

GQ 



IB A 

1^ 



1^ 

a a> 



s 



<3» ' 



01 



S 3 3 S 

2 CO 00 ^^ 

•k •» «k * «■ 

A lO fc« eo eo 



r I 



04 

Ok 



g ? s 

«D fe- 00 

«» «k «k 

** "fi ^ 

rH e5 rH 



f I 



04 

04 



Si 

09 



1^2 lis. 



o.rt s a o • 

Q fci a ©^"^ 
o 9 H ti ^i: 

5«2^gS. 




i« 



<M S at S fl 
S 9 o 2«> S 



H 



O 



ooooooddoood 

8»-04eotoor-i«et-ooOfc- 
io^o5e«9irvO»'^o|r 

to^H<iOOtS«Oi-ir-IO^eO 

•» •* •» «» •» «k •^^ _* •» ^* _^ 



3 

le 



i§iig§i§iig 



•o go 



6. -« « S, -^ jM <» 05. 8 



S8 



2 g § s i '^^ i s g i 



3 



>» 

O 

^ • - . • s 



1899.] 



PDBUC DOCDMEKT— No. 57 



179 






*^ _ 



'5' 



O 

< 



N 



I I 



<2 1 

o 

I*- 









S 3 S 



SsBt^t^v^MSp' ^f 



•5=2 

«8S 






1^ o o ^ 



iD 80 »» 

vH OT e« 



eo 



^5 

55 






s s 



O O O rtd 



s 



5 9 



of «r «r frT o" 
S .5 8 ^ 2 

OT '« 00 OT «-< 



s 



iD e s »~ »» »» 

r-* tb & m If mb 

a»^ t~^ 80 eft^ o«^ cb 

80 80 >0 iD ^ S 



w 



e 

a 

o 

w 



1^ 

5- 



ss. 



•go. 
O 



I I I I I ^ I I ^ i I 



I I 



■H VH *• O ^ 

B^ » k-^ OT «D 

■> 00 00 



s i 
s s 



S ^ s a ►» 



• Off* 

2 5 8^5^51" 

"^ O -^ *J CL, 



#^ 



*- £^ 



r: o 



*; 5 » = c . 



9 



! SSEltsI 



02' 



o 









i ^ i ^ 

e o o o 

e« *• O 43 

«r V CO 



s I i s s 

O O O O O 

' A 0> »» »- 00 

S o <«■ oc « 

S 9 »- t» S 

OT OV Ok so 00 






8 I _ 



o o 

es S 



I I I 



« 



A t 



S3 









X3 



T ;>; • j^ & 



s 









^ ^ 2 p 

s a » •^ 



s 






^ ^ 



OD 



o 
X 

o 



a 



u 
o 



o 









c 



o 
)6 



190 



METROPOLITAN WATER BOARD. 



[Jan. 



*SBaapj«H 



'pAcaasaoo u98&xo 



eoao«DoeooOtH 



r1 © 



Cj «0 O 04 ^ 

^T eo ** ^ © 



^ CO © 00 00 d 
'^ CO 00 >o to o 



to 



O <B 



•w^HWN 



•BOlTU^lil 



o 

8 



§ s 



s 



© 

00 



r-« i-( © 

© © © 






^ 8 S 

© 
© 



8 



© © 



8 



I 



*9avioiqo 






^ 



-• <o © e 

C4 rH rH f-t 



S 



^ 00 © 

e« 1-* w 



© 00 



© 

C4 



;3 

O 



o 

H 

g 

9 



•pepaodsng 



■paAfOflSfQ 



•I«10Ji 



*e8j^ 



i 



C4 04 

8 8 



^ 



8 



04 



« © 

© 04 



8 



8 



© 



04 S 



© 

rH r-t 

© © 



lO © 



00 00 
00 9 



I 

© 



00 00 

■^ © 



© 



^ 



04 © © ^ 00 
U» »• f-t (O 00 



04 « 04 

^ §; § 
© © © 



© © 



00 
04 



00 



04 



f— 1 » — ■ 

8 8 



■^ O 00 

i-t eo •-< 

8 8 8 



CO 

8 



• ► ^ 



g 



S 



'QoniaJSj oo BS01 



'mojj 



^ 



lO 
04 



O lO Ud 

»-• ^ © 



8 8 8 



le to lO 

1-1 k- fc- 



^ 



t 



to 

© 



lO 
04 



CO n 



CO 



to 



04 04 



CO 



to 
© 



CO 



S :$ 8 

CO '^ ^ 



to 



CO CO 



s 



eo 



^ s 



Pi 

ca 



M 

O 

o 



o 

n 



2 
o 

O 



2 * 



•3 

W) 






S 

> 



a 



•3 

&0 

o 



a 

MM 



a 

OS 

5 § -S 

S, I * 

>»?>» s 

<3 a a ^ 

•as-s 5 

EE4 b Q 



M> 

O 
► 



a a 

-a -s 



O 4) O 4) 0) 

^ "Tj "5 ^^ I— « 



.a 
cs 

o 

M> 

► 



.0 

08 
« 

► 



<8 08 



.0 
08 



08 






a 
08 



M 

a 
I 



loo S 

b &E4 »2^ 



.0 

■a * 



.a 
08 

> 



!Z4 £ 



^ 



o 



*pl« 
•pa«)8 mnanHid 
o; paouojpaaBjj, 



'pivpotrtg JOIB09H 



'loainipeg 



•^lipiqanx 



3 ^ ^ S 


t« «ii4 lO CO 

'^ © ^ oil 


S $ :§ 3 


^ 






^ ^ ^ 3 


S S 9 8 


^939 


9 








,0 43 ^ ja 

^ M ^ ^ ^ 

JQ S ^^ r^ vM 

00 ■ O) A ■ 



Xi j:X A A A 

CO M M M ti 

^ S3 S S3 a S 

2 OD ■ to • OB 






•^uajaSA~<c],as3sas3 



'nof^oanoQ JO ai^vd 



§§ 



*jaqinnj^ 



f/ 



CO •^ 

• CO 

pN 08 S « 

•-a 1^ fc 



04 



CO 



eo 



«* SS "^ 

CO 



. >» >» 60 60 ^ ^ O 
OiO8o8a09ooV 



08 



CO •-• 



00 »^ 



00 



10 to 

CO 04 



a s s s 



to © 
^ 04 



► 
-< 



.4 



1899.] 



PUBLIC DOCUMENT — No. 57. 



181 









^•s 

s 



O 






CO 

I. 



I 



Up 



o ^o 

w3| 



ill 



t^5 

^^1 



ISl5 



^11^ 



9 



S»3c<ioSS3okio9fe« 



S§§i§ii§§3§§§ 



S 3 2 SS ^ S 



oo 



s s 



C4 CO 



CO op 04 
tH ^ r^ 



w M 00 95 M 



«• tA lO lO 
M S S S 



^S4SiAt-ofe<-SMScSiam 

• ••••••• 



3 a 3 ? s « 



ssssssssKSses 



§ a g S S 



lO |A lO 

» p » 



g s 






a" 



1 

d »i 

i.|2 






• • 



• • 



SSSSooGoSSsSSSao 



sss^sssss^sss 






b- Ir- « 



^^tOie2oio>o2>oioiAi0 



^ 



o 



ft. ^o! 



g 



a'" 



a 
o 

CD 






5. 



CO 






0^ 



®S s 



CO 






^SS^S^S^^^^SSS 



• • 



• • • 



rHr-tr-irHi-liHrifH^r^rH^S 



^Ti«<De4fMa»Sfc«a»SS(oS 






I 






o S3 



5 tl 



p P « o o o 
•^ ^ ^ CD O SQ Q 



I 



II 



METROPOLITAN WATER BOARD. [Jan. 



).] PUBLIC DOCUMENT — No. 57. 



1 i i 

I 



I. 

I i 
II 



I I 

^1 



METEOPOLITAN WATEE BOAED. [Jan. 

I 

I 
I 

■s a « 



1899.] 



PUBLIC DOCOIENT — No. 57. 



195 



i 



§ 



O 



« 

^ 



'S' 



I 






09 
09 pSa 

•to 



i 



S. 

a 
a 

CLi 






00 



o 

Hi 



-«Mapi«H 



OO flO O 1^ 
O O 1^ to 



o»«o-«'«9e40oe« 



"pmnnraoo vtBiixQ 






i3 S S 9 9 



2 



I 



< 
» 



o 

I 5 



•W1M11N 



oooooooo 



•»91«JIK 



C4 00 « a C4 « 04 

f«o <-4 S oo >^ CO 
S o o o o o 



r> iQ 04 t-> k~ ^ 

>o ra m rs o o 

8 I S S S S 



9r ^ 



*90iJOiqo 



FH<DOi-)a0rH^rtA^«AO*4a»0k*MAt~<P<03» 

C4f^e4t«oieoGO<S'^o5eoco<Fi«^coc)^cl-^^ 



o 



S 

o 

g 



•pepaad 
•ang 



I 



*pOA|OS 



•Wox 



••ajj 



sissisisisissii 



s 



O 

"5 
a 



§ 



a "* "O o •© xS 
M ^ ^ 5i *^ f-i 
oooooooo 






o o 



S § 5 



S §3 i 8 ' f 

o o o o I 5 
' * * * 85 



oQoeaooeoeoociaO'^Qe'^*-icoc4 
^iOfe>ma6t«t«oO'>ooo>MO& 

ooooooooooooooo 



3 



o 



oaoeOttQO<Daoe4<o 

iissiissss 



00 >o 



8 



«0 O >A 00 
*M «-t 9 o 

s s i § 



o o 

OD (M 

«5 



no ssoq 



•l«1ox 



*9rs^^c:$o«oc4ooMtQt>coo»ai9>oo 
•oeo>OTr«D(»ao>OfHWt^^a5oor-ii-ik««>go« 



t^^eoeofe«ooto^^*-i'TitO(0?fi9toM^iAek 

'«O>OiO'^a»O>Oa0t-b-»«fe>00iO^0»e40»r^ 



i 



*pj«pa«)g 
mnan«ia 



jaiflsa^ 



M 

•J 
< 

o 
o 



StOioi-iAe^osaofe^coeoaoet^toMMOQcoQ 







< 

i 

M 
« 

a 
s 

« 
a 
o 

3 

a 



M 

i 

H 



METROPOLITAN "WATER BOARD. 



[Jan. 



Table No. 29. — Ghemical Examinations of Waier J 
Boston, Jrom 1888 to 189S. 



. — Microscopical Examinations of Water from Various Parti 
of the Metropolitan Water Worlts, 1898. 
Nashua River at Head of Wachusell Aqueduct. 





ORai».BHB. 


Ahohfbohb, 




MONTH. 


BattMO. 


SnrftiM. 


PrlDBlpilOrgtiilim*. 






- 




Fobninry 


. 


Uuch 


- 








UM 


ISI 


Infniorfa. 


M.y. 




IM 




. Jone 


m 


Wl 




Jnly •. . . . 


206 


218 


CloiopbfceB. InfiuorU. 


i"!"" 


187 


110 




142 


13* 
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lU 


Infmori*. 






111 


Cr4nophre8B. liif<i»rU. 
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Table No, 30 — CotUinued. 
Sudbury Seservoir, 1898. 



Beservoir No. 3, 1898. 
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Table No. 30 — Continued. 
Whitehall Reservoir, 1898. 

[SlHDdiltd nullB per cubic ceoUnetar.] 







1 A-OHFHOBB. 




MONTH. 


Burfti». 


SurfmcB. 




Febrnmry 

Mirch 

April 

MV 

Jon _ . . 

Jtiiy 

Aor<''i. 

NovembBr 


SO 

1.6M 

88S 
S30 

1^ 


97 

leo 

SOT 

220 
30$ 


DlnloniBceB. ChlotophyeeB. 

DiBloiDUWB. Ciiloropb;«a. 

Intutorli- Rottren.. ' 
CyBnophjMB. Chlopophyeen. 

"'I'xa.-- <"■■"■"■'-■ 

DtummBceiB. lutaiorU. 


UUD 


ew 


m 





HopMnton Reservoir, 1898. 
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Table No. 30 — CortUnued. 
Ashland Henervoir, 1898. 

[SliuidHCd nnilB per cubic ceDllmeter.] 



.1 Reservoir No. 2, 1898- 

nnlii per cable cf nilmeMr.] 
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Table No. 30 — Continued. 
Lake Cochiiuale, opposite Oate-house^ 1898, 

[Standard units per cubic centimeter.] 









Oboanishs. 


Amobphous. 




MONTH. 


• 

p 

GQ 


• 
• 

2 


• 

a 

o 

i 


• 

s 
m 


t 

• 

•a 

1A 


• 

a 

o 

1 


Principal Organisms. 

' 1 


January, . 
February, . 
March, 
April, . 
May, . 
June, • . 
July, . 
August, 
September, 
October, . 
November, 
December, . 






890 
466 
328 
819 
799 
811 
470 
820 
749 
717 
1,451 
1,940 


845 
572 
278 
813 
779 
267 
355 
421 
525 
748 
1,323 
1,676 


931 
614 
406 
842 
721 
329 
992 
453 
479 
357 
1,037 
1,188 


159 
162 
154 
216 
124 
112 
121 
107 
111 
101 
174 
162 


209 
218 
151 
214 
147 
115 
129 
120 
124 
141 
176 
167 


312 
460 
222 
290 
283 
282 
580 
794 
526 
740 
256 
358 


DiatomaceaB. CyanophyceaB. 

Infusoria. 
DiatomaceaB. Infusoria. 

DiatomaceaB. Infusoria. 

Rotifera. 
DiatomaceaB. Infusoria. 

DiatomaceaB. Infusoria. 

Rotifera. 
DiatomaceaB. Cyanophyceas. 

DiatomaceaB. CyanophyceaB. 

Crenothrix. 
DiatomaceaB. CyanophyceaB. 

Crenothrix. 
DiatomaceaB. Cyanophyceas. 

DiatomaceaB. CyanophyceaB. 

DiatomaceaB. Cyanophyceas. 

Crenothrix. 
DiatomaceaB. Cyanophyceas. 


Mean, . 


830 


709 


696 


142 


159 


421 





Spot Pond^ opposite Melrose Pumping Station, 1898, 

[Standard units per cubic centimeter.] 









Obganisms. 


Amobphous. 




MONTH. 


• 

00 


• 
• 

3 


• 

a 

o 
o 


1 

CD 


• 

• 

i 


• 

i 

i 


Principal Organisms. 


January, 
February, 
March, . 
April, . 
May, 
June, ' . 
July, 
August, . 
September, . 
October, . 
November, 
December, 






226 
617 
1,067 
826 
599 
541 
260 
194 
816 
200 


259 
682 
958 
620 
373 
540 
222 
813 
844 
lOS 


318 
684 
728 
351 
176 
130 
105 
222 
266 
161 


178 
189 
195 
163 
251 
154 
204 
227 
285 
174 


208 
207 
194 
185 
235 
188 
219 
226 
199 
818 


263 
217 
188 
254 
860 
418 
438 
259 
216 
290 


DiatomaceaB. Infusoria. 

Rotifera. 
DiatomaceaB. Infusoria. 

Rotifera. 
DiatomaceaB. CyanophyceaB. 

Infusoria. Rotifera. 
DiatomaceaB. ChlorophyceaB. 

CyanophyceaB. Infusoria. 
ChlorophyceaB. CyanophyceaB. 

Infusoria. 
DiatomaceaB. CyanophyceaB. 

Infusoria. Rotifera. 
DiatomaceaB . Cyanophyceas . 

DiatomaceaB. CyanophyceaB. 

DiatomaceaB. Cyanophyceas. 

Infusoria. 
DiatomaceaB. Infusoria. 


Mean, . 


486 

■ 


482 


812 


197 


218 


290 
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Table No. 80 — Conduded. 
Chetltua Hia Reservoir, 1893. 

[BUBdud DBlU par sable untlnwUi.] 



OtttleU film Chestnut Sill and Brookline Reiervotn and Tap in Boston, 1898. 

leuadsrd nntU p«r cable ceDllm«t«.] 







o^»»i». 


A 


.o,„^„. 




MOHTH 




o..* 


T..,n 




n.„ 


T 










































Januarj, . 


809 


491 


391 


135 


158 


1S4 


FebruatT, 












HE 


99 


March. . 




158 


114 


100 


123 


112 


110 


April, 
May, 




189 


20O 


173 


146 


145 


123 




238 


282 


213 


141 


160 


184 


Jane, 




447 


245 


279 


98 






July. 




598 


485 


3(i2 


147 


148 








378 


248 


241 


126 


134 


130 


September, 




463 


20f> 


359 


139 


108 


115 


October, . 




363 28.^ 


273 


142 


100 


118 


November, 




210 305 


199 








December, 




169 130 


IDS 


147 


99 


120 


MeaD. 




3&4 273 


230 


m 


■» 


131 



202 



METROPOLITAN WATER BOARD. 



[Jan, 



Table No. 31. — Bacterial Examinations of Water from Various Parts 

of the Metropolitan Water Works^ 1898, 

[Nnmber of bacteria per cubic centimeter.] 





Cbestnitt Hii.t. Rbbbrvoir. 


bsookt.tnb 
Rbsbrvoib. 


Tap in 


MONTH. 


Surface. 


Mid- depth. 


Bottom. 


Inlet 

(Sudbury 

Aqueduct). 


Effluent 
Gate- 
house. 


Gate-house. 


Park 
Square, 
Boston. 


January, . 

February, 

March, 

April, 

May, 

Jime, 

July, 

August, . 

September, 

October, . 

November, 

December, 


114 

309 

76 

90 

46 
48 
60 
43 
38 


113 

376 

86 

103 

34 
56 
60 
45 
35 


163 
335 
117 
174 

46 
96 
73 
41 
41 


376 
336 
427 
319 
223 
108 

114 
51 
86 
88 

163 


148 
181 
120 

280 
82 
96 

35 
50 
75 
100 
68 


134 
202 
224 
384 
168 
137 

68 
76 
87 
69 
47 


85 
120 
118 
199 

87 
119 

92 
115 
92 
67 
67 


Mean, 


90 


101 


121 


207 


111 


143 


96 



Feeders of Lake CochitucUe, Means of Monthly Observations^ 1898. 

[Temperature in degrees Fahrenheit; organisms and amorphons matter in standard units per cubic 

centimeter, and bacteria in number per cubic centtmeter.] 





Temperature. 


Organisms. 


Amorphous. 


Bacteria. 


Beaver Dam Brook, .... 
Beaver Dam Brook (last culvert), . 

Ck)urse Brook, 

Dug Pond, 

Circular Dam, at south end of lake, . 

Pegan Brook, 

Snake Brook, 


61.1 
61.4 
51.9 
52.5 
51.2 
53.0 
48.5 


130 
121 

89 
611 

95 
136 

69 


162 
147 
129 
147 
144 
203 
487 


689 

730 
605 
465 
904 
3,659 
852 
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Table No. 82. — Colors of Water from Various Parts of tJie Metropolitan 

Water Works, 1898. 

[PUtlDQiD fUDdard.] 







Nashua 

KlVXB. 


gUDBUBT BXSBBVOnu 


Fkamivgham KxasKvoni 
No. 3. 


Whitehall 
kxservoib. 


MONTH. 


Sorflice. 


Surface. ^^^ 


1 

Bottom. 1 

1 


Surface. 


depth. 1 Bottom. 


Surface. 


January, . 
February, . 
March, 
April, 
May, . 
June, . 
July, . 
August, 
September, 
October, . 
November, 
December, . 




_ i 

.49. 

.50 

.53 

.45 

.68 ' 

.65 ' 

.68 

.59 

.40 


.57 
.64 
.45 
.45 
.36 
.33 
.34 
.29 
.42 
.44 
.48 
.58 


.67 
.58 
.53 
.45 
.36 
.83 
.35 
.30 
.44 
.44 
.49 
.63 


.74 1 
.57 1 
.55 i 
.45 . 

.37 ; 

.34 i 
.38 I 
.36 ' 
.49 ' 
.45 ' 
.50 

.68 

1 


.52 
.56 
.51 
.47 
.38 
.33 
.31 
.31 
.33 
.44 
.46 
.55 


.53 
.56 
.51 
.47 
.38 
.33 
.32 
.33 
.34 
.44 
.46 
.55 


.55 

.57 

.52 

.46 

.38 

.34 

.33 

.37 1 

.84 

.46 

.46 

.55 


.68 

.53 
.68 
.73 
.74 
.75 
.75 
.71 
.63 
.63 
.69 
.75 


Mean, . 


1 


.55 


.45 .46 

1 


.49 , 

i 


.43 


.46 


.44 


.69 



Table No. 32 — Continued. 

[Platinam itandard.] 





HOPKOTTOSr RK8BKVOIB. 


1 . 

1 ASHLASn> RBaKBTOn. 


FaAMIHOHAM RssBsvon 
So. 2. 


MONTH. 














1 








Surface. 


Mid- 
depth. 


Bottom. 


Surface. 


Mid- 
depth. 


Bottom. 


1 Surfoee. 


Mid- 
depth. 


Bottom. 


January, . 


.64 


.64 


.66 


.74 


.73 


.70 


.68 


.69 


.70 


February, . 


.65 


.65 


.66 


■ .70 


.69 


.69 


.61 


.61 


.61 


March, 


.63 


.64 


.65 


.63 


.64 


.65 


.56 


.56 


.56 


April, 


.64 


.64 


.64 


; .67 


.66 


.66 


' .68 


.68 


.67 


May, . 


.62 


.62 


.63 


.68 


.68 


.68 . 


' .74 


74 


.74 


June, . 


.62 


.58 


.57 


; .69 


.67 


.66 


.87 


.87 


.86 


July, . 


.62 


.56 


.55 


.68 


.66 


.62 


.82 


.85 


.87 


August, 


.60 


.60 


.54 


. .64 


.64 


.63 


1.09 


1.10 


1.23 


September, 


.62 


.56 


.51 . 


. .66 . 


.63 


.61 


1.64 


1.64 


1.64 


October, . 


.57 


.57 


.54 


.62 


.62 


.58 


1.27 


1.27 


1.28 


November, 


.60 


.60 


.60 ' 


' .65 


.65 


.65 


.91 


.91 


.91 


December, . 


.64 


.61 


.64 


• .67 1 


.67 


.66 


i .63 


.63 


.63 


Mean, . 


.62 


.61 


.60 


; .67 1 


.66 


.65 


.88 1 


.88 


.89 
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Table No. 32 — Continued, 

[PlatiDnm standard.] 



MONTH. 




Fbamimoham 

Kbsbrvoib 

No. 1. 


Lake Cochituatk. 


1 

Spot Pond. 




Surface. 


Surface. 


Mid- 
depth. 


Bottom. 


Influent 
Streams.* 


Surface. 


Mid- 
depth. 


Bottom. 


January 

Februar 

March, 

April, 

May, 

June, . 

July, 

August, 

Septeml 

October 

Noveml 

Decemb 


r 

• 
1 < 

)er, 

1 « 
»er, . 
er, . 




0.70 
0.68 
0.64 
0.66 
0.67 
0.77 
0.73 
0.84 
1.29 
1.16 
0.89 
0.64 


0.36 
0.40 
0.40 
0.41 
0.37 
0.32 
0.28 
0.26 
0.23 
0.23 
0.32 
0.34 


0.37 
0.86 

0.36 
0.41 
0.37 
0.32 
0.33 
0.84 
0.32 
0.32 
0.34 
0.83 


0.40 
0.48 
0.40 
0.44 
0.49 
1. 01 
1.44 
1.97 
1.60 
1.95 
0.78 
0.40 


0.67 
0.66 
0.74 
0.76 
1.08 
1.21 
0.84 
1.01 
0.67 
0.92 
0.64 
0.66 


0.47 
0.46 
0.44 
0.44 
0.49 
0.44 
0.46 
0.43 
0.46 
0.46 


0.49 
0.46 

0.44 
0.43 
0.49 
0.47 
0.46 
0.46 
0.46 
0.64 


0.60 
0.47 
0.44 
0.44 
0.59 
0.81 
1.26 
0.48 
0.46 
0.96 


Mei 


m, . 


• 


0.78 


0.33 


0.36 


0.96 


0.79 


0.46 


0.48 


0.66 



* The colors giyen in this column represent the combined colors of the waters of the four 
principal feeders. The color of each is determined monthly, and dne weight is given, in com- 
bining the results, to the sizes of the streams. 



Table No. 32 — Concluded, 

[Platinum standard.] 







Chestnut Hill Rbsbkvois. 


Brookune 
Kessrvoib. 


Tap in 


MONTH. 


Surface. 


Mid-depth. 


Bottom. 


Inlet 

(Sudbary 

Aqueduct). 


Effluent 
Gate- 
house. 


Gate- house. 


Park 
Square, 
Boston. 


January, . 

February, 

March, 

April, 

May, 

June, 

July, 

August, . 

September, 

October, . 

November, 

December, 




.48 
.61 
.37 
.30 
.28 
.26 
.26 
.32 
.38 
.41 


.49 
.61 

.37 
.31 
.28 
.27 
.26 
.82 
.88 
.41 


.60 
.51 

- .38 
.31 
.80 
.33 
.73 
.83 
.38 
.41 


.66 
.60 
.63 
.64 
.38 
.34 
.32 
.36 
.33 
.42 
.44 
.64 


.61 
.69 

.60 
.62 
.38 
.31 
.28 
.26 
.26 
.32 
.37 
.46 


.48 
.64 
.60 
.61 
.37 
.32 
.28 
.28 
.26 
.28 
.34 
.44 


.61 
.57 
.49 
.62 
.37 
.31 
.28 
.27 
.25 
.30 
.37 
.45 


Mean, 


1 


.36 


.36 


.42 


.46 


.40 


.38 


.40 
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Table So. 33.— 



fioHUtM Water Work*, IS9S. 

Tm jms9 per imjUt «f 



S^amzjk 



M05TH. 



January, 

Febroarr, 

March, * 

April, 

May, 

June, 

July, 

August, 

September, 

October, 

November, 

December, 



;ci S :. J. 



t 



a 






0.73 

1.04 
1.12 
1.10 
0.95 
0.«> 
0.79 



l.lSl 
l.^Cl 
«>.78»> 
O.S4y 
O.AfC* 
0.991 
1.C<*1 
l.»l 
1.241 
1.2>51 
1.181 
1.151 



.121. 

141. 

5^41. 
. *??">. 
.*4'', 

.021. 
.311. 
.5C«1. 
.271, 
.171, 
.211. 



15 I 
IS I 
•]•? •? 
*S0 
A4 

?? •>:• 
wi 

3*1 

»1 
2^1 
1> 1 
18 1 



.151. 
.S50. 

.y7»>. 

.O'l. 
.2»1. 
.3>l. 
.291. 
.221. 
.2»>1. 



14 1, 
121. 
^•>. 
«70. 
S4«>. 
9*0. 
C"l. 
2S1. 
241. 
291. 
221. 
191. 



15 
13 
97 
SS 

^' 
9* 

2«) 
29 
22 

19 



C 

2 



0.33 
0.3:^ 
0.36 
0.35 
0.35^ 
0.38 
0.40 
0.47 
0.44 
0.46 
0.38 
0.40 






2 






0.720. 

V * ^ ^» " * 

0.780, 
0.«>>0, 
0.790, 
0.880, 

l.iMO, 
0.86"^, 
0.970, 
0.8S0, 
0.830, 



750.750-67 

81-:.SSV-71 

>2<.>i0.66 

770.770.^ 

Sl*0-S*>.'.93 

79-\79l.01 

i«0.» - 

970.931.11 

dSO. 9^1.50 

991.101.W 

?60.8«0.85 

850.91 /.Si 



■f 



Mean, . 0.93 1.061. K»l. 11 l.C<8 1.09 1.10" 0.40 0.840.850.850.93 



Tabi^ No. S3 — Cantinmed. 



J» 



per 1M.«W of 



HOSTH. 



January, 

February, 

March, ' 

April, 

May,. 

June, 

July,. 

August, 

September. 

0(A»ber, 

November, 

December. 



Sol 1. 



8 • 



S 

S s 



« -I 



s £ ,= 



0, 
0. 

0. 
0. 
0. 



iO, 
0. 
0, 



. 0. 



750-750. 
790.790. 
750.770. 
750-740. 
770.770. 
760.760. 
900.900. 
880.890. 
840.840. 
930.950. 
880.900. 
810.810, 



760.63 
790.68 
730.63 
740.73 
770.84 
780.88 
900.96 
881.13 
841.16 
951.05 
900.89 
810.79 



0.660.670.670.62 
0.750.750.750.67 
0.610.620.620.61 
0.760.760.760.74 
0.850.860.860.89 
0.980.980.981.05 
1.001.001.001.00 
1.141.081.11 1.34 
1.201.181.261.40 
1.191.221.231.11 
0.870.840.840.83 
0.810.810.810.79 



SolI. 



c 
c 

a 



0.77 
0.99 
0.78 
0.81 
0.88 
1.00 
1.00 
1.21 
1.40 
1.28 
0.92 
0.82 









1.671. 
1.651. 
1.621. 
1.551. 
1.591. 
1.591. 
1.641. 
1.701. 

i.7ai. 

1.791 
1.681 
1.671. 



691.80 
81 2.01 
64 1.70 
•"•7 1.77 
591.64 
611-97 
682-20 
7i2.» 
702.50 
792-87 
6M.98 
691-73 



Mean, . 0.820.820.820.86 0.900.900.910.92 0.99 1.651.6^2-04 



METROPOLITAN "WATER BOARD. 
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Tablb No. S3 — Concluded. 



Table No. 34.- 



■ Temperatures of Water from Varioua Parts of the Met- 
roptMlan. Water Works, 1898. 



UoD 1 Iha depth gLTeo loi sub reiarvolr It tbi 
tsmpenlDtM (re tak«D.] 



iplH lot mietouoplcml eiBmlDS. 



[Dsgree* Fihrenhalt.] 









P R 


HOP^TON RE>»yo.B 
















«T). 




























Snrfluie. 


d.pOi. 




auftau 


dtpita. 


Bottom. 


Bniftee. 


atpa.. 


Bottonu 


Janaary, . 


34.3 


35.9 


37.8 


H? -J 


34.0 


36.0 


38.7 


34.8 


37.7 


FebmaiT. ■ 


38.2 


35.6 


37.7 


34.1 


35.8 


36.4 


34.9 


36.8 


38.7 


March. . 


36.8 


37.3 


38.9 


38.4 


38.8 


39. S 


89.1 


39.1 


39.6 


^f. : : 


45.7 


46.6 


46.4 


45.1 


45.0 


44.8 


44.9 


44.9 


43.9 


56.2 


62.9 


50.2 


66.4 


55.8 


65.0 


66.7 


49.2 


46.9 


June, . 


70.9 


60.9 


54.6 


70.9 


69.9 


68.7 








July, . 


76.0 


69.8 


66.4 


75.3 


73.8 


71.1 


76.6 


52.7 


48. 4 




76.4 


72.8 


70.3 


77.4 


75.7 


73.4 


76.3 


64.3 


49.1 


September, 


71.0 




68.2 


71.9 


70.8 


69.8 


71.9 


61.4 


61.9 


October, . 


69.1 


68.2 


67.8 


60.6 


60.2 


60.0 


61.1 


59.0 


61.7 


NoTember, . . 


44.8 


44.7 


44.7 


44.8 


44.7 


45.4 


46.0 


45.8 




December,. 


33.3 


33.6 


34.6 


33.8 


35.9 


87.7 


Sl.O 


37.0 


37.0 


Mean,. . 


63.1 


61.4 


60.6 


53.4 


50.9 


63.1 


63.9 


47.2 


47.4 
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Table No. 34 — Continued. 

[Degnn Fabnuhelt.] 





AntLAKD Rmivoii 


FumvaBAH Rmmtoih 


LlK 


.CooemiiM 




(DcrrnATPLioc 




No. 2 (Durni (T Pl«oe or 










■"»■«""■'• 


OmiBVlTIOBSOftFlIl). 


Yin 


OF «.0 F 


II). 






















— 


Mm- 
depth. 


Bot.™. 


s-"*"- C;. 




""^ 


a.pii.. 


Bottom. 


Janaaiy, . 


34.2 


35.3 


36.5 


32.9 


34.0 


34.9 


35.9 


36.4 


37.7 


February, . 


36.0 


36.3 


.18.1 


33.8 


34.8 


36.1 


34.7 


36.6 


37.8 


March, . 


39.8 


39.7 


89.8 


38.9 


39.1 


39.7 


37.8 


37.9 


38.3 


^S!: ; : 


44.8 


44.6 


44.3 


45.9 


45.7 


45.4 


41.6 


41.3 


40.6 


56.1 


51.9 


48.9 


57.0 


66.3 


66.6 


64.8 


47.7 


44.4 


June, . 


70.8 


69.0 


63.6 


71.7 


70.8 


69.2 


66.1 


47.2 


44.6 


Jnly, . 


76.8 


60.4 


54.4 


76.4 


74.6 


71.9 








August, . 


76.6 


62.3 


5.5.5 


78.1 


76.0 


73.8 


76.9 


50.5 


45.7 


September, 


70.7 


64.3 


62.3 


72.5 


72.1 


70.1 


71.5 


60.4 


44.9 


October, . 


60.0 


58.8 


51.7 


60.7 


60.3 


69.9 


69.3 


52.3 


44.6 


Noyember, 


47.1 


47.1 


47.1 


44.4 


44.8 


46.5 


46.3 


46.3 


42.8 


December,. . 


36.6 


36.8 


37.6 


33.8 


36.0 


38.0 


36.3 


36.4 


36.6 


Mean, . 


68.8 


49.7 


46.6 


63.8 


63.7 


63.3 


- 


- 


- 



Table No. 34— Concluded. 

[Dtgnet Fabnnhall.] 
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Table No. 85, — Temperatures of the Air at Three Stations on the Metro- 
politan Water Works, 

[Degrees Fahrenheit.] 





Chestnut Hill 
Rbsbbvoir. 


Fbaminqhav. 


GUNTOK. 


MONTHS, 


• 

a 


a 




• 

a 


• 

a 




s 


a 




1808. 


s 

a 


1 


• 

e 


1 


a 

a 


• 

a 


a 



1 


• 

s 




S 


c 


S 


7 

• 


s 


S 




d 






s 


i 


S 


i 


^ 


^ 


a 


3 


S 


January, . 


53.0 


—9.0 


26.6 


53.0 


—14.0 


25.9 


52.0 


—11.0 


25.1 


February, . • . 


55.5 


—8.0 


30.2 


53.0 


—14.0 


29.3 


55.0 


—9.0 


27.9 


March, 


66.0 


19.0 


40.3 


65.0 


19.0 


42.3 


63.0 


14.0 


40.6 


April, 


72.0 


19.0 


43.5 


71.0 


20.0 


44.2 


71.0 


15.0 


40.7 


May, . 


82.0 


31.5 


56.4 


83.0 


30.0 


57.3 


85.0 


30.0 


55.5 


June, . 


91.0 


42.0 


67.0 


92.0 


41.0 


67.7 


95.0 


38.0 


66.6 


July, . 


98.0 


51.0 


72.2 


100.0 


48.0 


72.8 


98.0 


45.0 


73.2 


August, 


93.5 


48.0 


72.6 


92.0 


45.0 


72.4 


93.0 


43.0 


72.3 


September, 


91.5 


39.5 


66.2 


92.0 


39.0 


65.7 


93.0 


30.0 


64.7 


October, . 


86.0 


33.0 


53.5 


85.0 


30.0 


52.9 


85.0 


25.0 


51.6 


November, 


62.5 


17.0 


40.4 


61.0 


17.0 


40.0 


60.0 


17.0 


39.0 


December, . 


55.0 


—7.5 


29.4 


54.0 


—7.0 


29.0 


53.0 


—5.0 

• 


27.6 


Average, . 


- 


- 


49^.9 


— 


— 


50.0 


^'* 


— 


48.7 
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Number of Service Pipes, Meters and Fire Hydrants in the Several Cities and 

Towns supplied by the Metropolitan Waier Works. 



CITY OR TOWN. 



Services. 



Meters. 



Fire 
Hydrants. 



Boston, 
Somerville, 
Maiden, 
Chelsea, . 
Quincy, . 
Everett, 
Medford, . 
Melrose, . 
Revere, 
Watertown, 
Winthrop, . 
Belmont, . 

Total, . 



84,114 
9,806 
6,296 
5,980 
3,469 
3,986 
3,500 
3,374 
1,800 
1,438 
1,322 
493 



125,578 



4,752 

143 

2,673 

97 

128 

25 

80 

71 

12 

1,121 

3 

380 



9,485 



7,368 
831 
384 
240 
471 
319 
432 
248 
101 
253 
87 
120 



10,854 
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SUMMARY OF STATISTICS. 



Report for 1898. 

The Metropolitan Water Works supply the Metropolitan Water District, 
which includes the following cities and towns : — 



CITIES AND TOWNS. 



Population, 
Census of 1896. 



Estimated 

Population May 1, 

1898. 



Boston, 

Somerville, 

Chelsea, . . . * 

Maiden,* 

Newton,t 

Quincy,* 

Everett, 

Medford,* ......... 

Melrose, 

HydePark,t 

Watertown,* 

Revere,* . . . 

Winthrop,* 

Belmont,* 

Nahant,t 

Total population of Metropolitan Water District, 

Swampscott,tt 



496,920 

62,200 

31,264 

29,708 

27,690 

20,712 

18,673 

14,474 

11,966 

11,826 

7,788 

7,423 

4,192 

2,843 

866 




633,600 

59,400 

33,100 

34,400 

31,200 

23,700 

22,800 

17,200 

14,100 

13,200 

8,700 

9,000 

6,200 

3,600 

900 



810,000 
3,500 



* Partially sapplied from Metropolitan Water Works. For details, see tables Nos. 13, 18-21. 
t No water supplied to these places during the year from Metropolitan Water Works. 
X Swampscott is not in the Metropolitan Water District, but it is to be supplied with water 
from the Metropolitan Water Works. 



Sources of Supply. 



SOURCE. 


Area of 

Watershed 

(Square Miles). 


Bemarks. 


I^ake Cochituate, . 
Sudbury River, . 
Nashua River, 
Spot Pond, . 


18.87 

76.20 

118.23 

2.06 


Works built by city of Boston in 1848. 
Works built by city of Boston in 1872-78. 
Works be^n in 1896 — not finished. 
To be useS as a distributing reservoir. 



212 



METROPOLITAN WATER BOARD. 



[Jan. 



Mode of Supply, 

47.5 per cent, from gravity works. 

62.6 per cent, from pumping works. 



Pumping, 

Chestnut Hill High-service Station: — 
Builders of pumping machinery, Holly Manufacturing Company, Quintard Iron 

Works and E. P. Allis Company. 
Description of coal used: Bituminous; George's Creek Cumberland and New 

River. Price per gross ton in bins, |3. 80, $3.69, 13.33, 13.63. Percent. 

ash, 7.4. 

Melrose Station: — 
Builders of pumping machinery, Knowles Pump Works. 

Description of coal used : Bituminous ; Loyal Hanna, George's Creek Cumber- 
land. Price per gross ton in bins, f 4. 41. Per cent, asti? 10.8. 



CHssTiiruT Hill 8t4tioh. 



Engines Noi. 
land 2. 



Enflnes Nos. 
8 and 4. 



Coal consumed for year, in pounds. 
Cost of pumping figured on pumping 

station expenses, .... 
Total pumpage for year, million gallons 
Gallons pumped per pound of coal, . 
Duty, on basis of plunger displacement. 
Cost per million gaUons raised to reser- 
voir, 

Cost per million gallons raised one foot. 



8,977,264 

121,224 94 

6,796.89 

1,709 

62,900.000 

$3,123 
$0,076 



6,941,002 

$21,282 64 

6,441.68 

1,086 

118,370,000 

$3,804 
$0,026 



Melrose 
Station. 



769,690 

$3,769 32 

368.06 

478 

60,400,000 

$10,241 
$0,084 



Consumption, 

Estimated total population of the twelve cities and towns supplied 

wholly or partially during the year 1898, 779,980 

Total consumption, gallons, 28,936,140,000 

Furnished from Metropolitan Water Works sources, gallons, . . 27,769,070,000 

Furnished from local sources, gallons, 1,166,070,000 

Average daily consumption, gallons, 79,274,000 

Gallons per day each inhabitant, 103 
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Distribution. — Metropolitan Water Works Mains, 

Kind of pipe used, Cast-iron and cement. 

Sizes, • . . . . 48-inch to 6-inch. 

Extended, 76,211 feet z= 14.43 miles. 

Taken from Boston Water Works, .... 35,263 feet = 6.68 miles. 

Total now in use, 336,990 feet = 63.83 miles. 

Stop gates added, 59 

Stop gates in lines taken, 41 

Stop gates now in use (mains and connections), 198 

Number of blow-off gates, 124 

Length of pipes in the cities and towns supplied by Metropolitan Water 

Works, 1,244.57 miles. 

Service pipes, 125,578 

Meters, 9,485 

Fire hydrants, 10,854 



Appendix No. 6. 



LEGISLATION OF THE YEAR 1898 

AFFECTING THE METROPOLITAN WATER BOARD. 

[Chapter 166 of the Acts of the Year 1808.] 

An Act relative to the metropolitan water board. 
Be it enacted^ etc.^ as follows : 

Section 1. The metropolitan water board may make agree- icetropoUtan 
ments with the metropolitan park commission, or with any park ^yLake^ 
commission or any officer or board of any city or town in which ^Tof eeruin*^ 
any lands, rights, easements, or interest in lands in the control ^*^^ ^^' 
of said metropolitan water board are situated, for the care and 
control, with or without police protection, of such lands, rights, 
easements, or interest in lands, for such period and upon such 
terms and conditions as may be mutually agreed. 

Section 2. This act shall take effect upon its passage. 
[^Approved March 12^ 1898, 



[Chapter 203 of the Acts of the Year 1808.] 

An Act relative to the purchase and sale op the prop- 
erty OF THE MARBLEHEAD WATER OOMPANT. 

Be it enacted^ etc,^ as follows : 

Section 1 . The ISiarblehead Water Company, a corporation Marbiehead 
established by chapter one hundred and sixty-three of the acts of paSy Laylieu 
the year eighteen hundred and eighty-three, may sell all its li^huhete. 
water rights, estates, franchises and privileges, or any part 
thereof, to any person, or municipal or other corporation, 
notwithstanding the provisions of section nine of said act ; and Town of 
the town of Swampscott is hereby authorized to purchase the may purchaM 

UDon certain 

same or any part thereof upon terms agreed or to be agreed umB.etc. 
upon by the- parties, and upon such purchase said town shall 
become entitled to all the rights and privileges of said corpora- 
tion, except as otherwise provided by agreement of the parties. 
Any vote heretofore passed by a majority of the legal voters of 
the town of Swampscott present and voting thereon at a legal 
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Mm wtubMah 



May eract 
pipM, etc. 



Tltto of land* to 
VM4 in towoy 
et*. 



town meetiDg to purchase said property, rights, privileges and 
franohiaea of the Marblehead Water Company as herein pro- 
vided, or authorizing the selectmen to purchase the same, is 
hereby ratified as a vote of purchase thereof, and shall have 
the same effect as a vote of purchase thereof as though the 
authority hereby given had been granted prior to such vote. 

SKcnoN 2. Said town of Swampscott upon acquiring the 
property of said Marblehead Water Company, as herein pio- 
vided, may supply itself and its inhabitants with water for the 
extinguishment ot fires and tor domestic and other purposes, 
obtaining the same from any or all of the sources specified, and 
in the manner specified in said chapter one hundred and sixty- 
three of the acts of the year eighteen hundred and eighty-three ; 
or from the city of Lynn, or from the metropolitan water boaidf 
as now authorized by law. 

SsCTiON 3. Said town may establish fountains and hydrants 
and relocate (x discontittue the same ; may regulate the use of 
water and fix and collect rates to be paid for the use of the 
same ; and for the purposes aforesaid may hold and coorej 
such water through said town ; and may also take and hold by 
purchase or otherwise all lancis, rights of way and easemj»ita 
necessary to enable said town to supply itself and its inhabi- 
tants with water, for holding, st»ring, purifying and preserving 
such water, and for conveying the same to any part of said 
town of Swampscott; and may erect on lands thus taken or 
held proper dams, reservoirs, buildings, fixtures or other stnusfe- 
ures ; and may make excavations, procure and operate machinery^ 
and provide such other meana and appliances aa may be neces- 
sary for the establishment and maintenance of complete and 
effective water works, and may construct and lay down conduitB^ 
pipes and other works, under and over any lands, water couraesy 
railroads, or public or private ways, and along any such ways, 
in such manner as not unnecessarily to obstruct the same ; and 
for the purpose of constructing, maintaining and repairing such 
conduits, pipes^ or other works, and for all proper purposes of 
this act said town may dig up any such lauds> and may enter 
upon and dig up any such ways in such manner as to cause the 
least hindrance to public travel thereou. 

SECTION 4. The title to all lauds taken or purchased under 
the provisions of this act shall vest iu said town, and the lands 
so taken may be mauaged, improved and controlled by the 
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board of water commissioners hereinafter provided for, in such 
manner as they shall deem for the best interests of said town. 

Section 5. Said town shall pay all damages sustained by Damages, 
any person or corporation in property by the taking of any 
lands, rights of way or easements, or by any other thing done 
by said town under the authority of this act. Any person or 
corporation sustaining damages as aforesaid under this act, who 
fails to agree with said town as to the amount of damages 
sustained, may have the damages assessed and determined in 
the manner provided by law when land is taken for the laying 
out of highways, on making application at any time within the 
period of one year from the taking of s'uch land or other prop- 
erty or the doing of other injury under the authority of this 
act ; but no such application shall be made after the expiration 
of one year. 

Section 6. Said town may for the purpose of paying for Town of 
the property, franchises, rights and privileges acquired under wator^Lc«n. 
and by virtue of this act, and for any other purposes thereof, 
issue from time to time bonds or notes to an amount not exceed- 
ing one hundred and fifty thousand dollars. Such bonds or 
notes shall bear on their face the words. Town of Swampscott 
Water Loan, shall be payable at the expiration of periods not 
exceeding thirty years from the date of issue, shall bear interest, 
payable semi-annually, at a rate not exceeding four per cent, 
per annum, and shall be signed by the treasurer of the town 
and countersigned by the water commissioners hereinafter pro- 
vided for. Said town may sell such securities at public or 
private sale, or pledge the same for money borrowed for the 
purposes of this act, and upon such terms and conditions as it 
may deem proper : provided, that such securities shall not be proTiso. 
sold for less than the par value thereof. Said town shall pro- sinUng fund, 
vide at the time of contracting said loan for the establishment of 
a sinking fund and shall annually contribute to such fund a sum 
sufficient with the accumulations thereof to pay the principal 
of said loan at maturity. Said sinking fund shall remain 
inviolate and pledged to the payment of said loan and shall be 
used for no other purpose. 

Section 7. Said town instead of establishing a sinking fund May provide for 

o o annaal pay- 

may at the time of authorizing said loan provide for the pay- m«ntB on loan. 

ment thereof in such annual proportionate payments as will 

extinguish the same within the time prescribed in this act ; and 
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wben such vote has been passed the amount required thereby 
shall without further vote be assessed by the assessors of said 
town tu eaoh year thereafter until the debt inc|;irred by said loan 
shall be extinguished, in the same manner as other taxes are 
assessed under the provisions of section thirty-four of chapter 
eleven of the Public Statutes. 

JipSttwJi'tfi©* Section 8. Said town shall raise annually by taxation a sum 
which with the income derived from water rates will be sufficient 
to pay the current annual expenses of operating its water works, 
including therein any annual payment to said metropolitan 
water board or to the city of L3nAn, and the interest as it ac- 
cretes on the notes and bonds issued as aforesaid by said town, 
and such contributions to the sinking fund and payments on the 
principal as may be required under the provisions of this act. 

Pwmity for taut. SsoTtON 9. Whoever uscs any water taken undo* this act with- 

wMM*, etc. out the consent of said town, or wilfully or wantonly oormpta, 
p<^lutes or diveits any of the waters taken or held by said town 
pursuant to the prox'isions of this act, or destroys or injures 
any structure, work <^ other pr(^>erty owned, beHd or nsed by 
saKl town under the authoritiy and for the purposes of this act, 
shall forfeit and pay to «aid town three times 1^ amount of 
damages assessed therefor, to be recovered in an action of tort ; 
and upon conviction of either of the iibove wilful or wanton acte 
shall be punished by a fine not exceeding three hundred ddUars 
or b^ imprisonment not exceeding one year. 

LtebW ty fcr SiijCTiox 10. The oocupaut of any tenement shall be liable 

Myment of rent ^ *^ 

forimeof water, for the payment of the rent for the use of water in such tene- 
ment, and the owner shall also be liable in case of non-payment 
by the occupant for all sums due for the use of water under this 
act, to be collected in an action of contract in the name of the 
town of Swampscott. 
Water «ymiBi»- Seotion 11. Said town shall at a legal meeting called for 
tioB, terma, the purpose elect by ballot three persons to hold office, one 
until the expiration of three years, one until the expiration of 
two years and one until the expiration of one year from the 
next succeeding annual town meeting, to constitute a board of 
water commissioners : and at each annual town meeting there- 
after one such commissioner shall be elected by ballot for the 
term of three years. Ko person shall be a water oommissioner 
who holds any other town office by popular election. All the 
authority granted to the town by this act and not otherwise 
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specially provided for shall be vested in said board of water 

commissioners, who shall be subject however to such instmc- 

tions, roles and regulations as said town may impose by its vote. 

The said commissioners shall be trustees of the sinking fund SdniS?*^ 

herein provided for and a majority of said commissioners shall ^^"^ ®^* 

constitute a quorum for the transaction of business relative both 

to the water works and to the sinking fund. Any vacancy Vaoumy. 

occurring in said board from any cause may be filled for the 

unexpired term by said town at any legal meeting held for the 

purpose. 

Section 12. Said commissioners shall fix such prices or To fix prices 
rents for the use of water as shall produce annually as near as etc. ' 

may be a net surplus over operating expenses, including therein 
any annual payment to said metropolitan water board or to the 
city of Lynn, and interest chaises equal to two per cent, of the 
total amount of the bonds or notes issued under this act, after 
paying all current expenses of operating the water works and 
interest upon loans. The net surplus aforesaid shall be paid 
into the sinking fund, if any is established hereunder, and if 
said surplus does not equal two per cent, of the total amount of 
the bonds and notes issued' under this act the town shall raise 
by general taxation a sum which with the surplus will equal 
said two per cent., and shall contribute said sum to the sinking 
fund. Said commissioners shall annually, and as often as the To render an 
town may require, render an account of all their doings in rela- doin^^^. 
tion to the sinking fund, and shall be governed by the provisions 
of section eleven of chapter twenty-nine of the Public Statutes, 
except as herein otherwise provided. 

Section 13. This act shall take effect upon its passage. 
^Approved April 6^ 1898. 



[Ohapter 205 of the Acts of the Year 1808.] 

An Act to provide fob a water supply for the town of 

WINTHROP. 

Be U enacted, etc., as follows : 

Section 1. The town of Winthrop may supply itself and its Town of win- 
inhabitants with water for the extinguishment of fires and for ^^jSeeif^ritE' 
domestic and other purposes, obtaining the same from the ^'^®'»**®' 
metropolitan water board, as provided in chapter four hundred 
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and eighty-eight of the acts of the year eighteen handred and 
ninety-five, may establish fountains and hydrants and relocate 
or discontinue the same, and may regulate the use of such water 
and fix and collect rates to be paid for the use of the same. 
May hold and SECTION 2. Said town for the purposes aforesaid may hold 

oonvey certain r r ^ 

tri**&nA?* ^'* *^^ convey through said town the water to be furnished by 
said metropolitan water board as hereinbefore provided, and 
may also take and hold, by purchase or otherwise, all lands, 
rights of way and easements necessary for holding, storing, 
purifying and preserving such water and for conveying the same 

May ereot to any part of said town of Winthrop ; may erect on the lands 

Btmctaref, lay "^ ^ tr y j 

pipes, etc. thus taken or held proper dams, reservoirs, buildings, fixtures 
or other structures ; may make excavations, procure and operate 
machinery, and provide such other means and appliances as may 
be necessary for the establishment and maintenance of complete 
and effective water works ; may construct and lay down conduits, 
pipes and other works, under and over any lands, water courses, 
railroads or public or private ways, and along any such ways 
in such manner as not unnecessarily to obstruct the same ; and 
for the purpose of constructing, maintaining and repairing 
such conduits, pipes or other works, and for all proper purposes 
of this act, said town may dig up any such lands, and may enter 
upon and dig up any such ways in such manner as to cause the 

Titie to lands to least hindrance to public travel thereon. The title to all lands 

vest In town, ^ 

eto« taken or purchased under the provisions of this act shall vest 

in said town, and the land so taken may be managed, improved 
and controlled by the board of water commissioners hereinafter 
provided for, in such manner as they shall deem for the best 
interests of said town. 

Description of SECTION 3. Said towu shall, within ninety days after the 

lands, etc., to be ^ j j 

recorded. taking of any lands, rights of way or easements as aforesaid, 

otherwise than by purchase, file and cause to be recorded in the 
registry of deeds for the county of Suffolk a description thereof 
sufilciently accurate for identification, with a statement of the 
purpose for which the same were taken, signed by the water 
commissioners hereinafter provided for. 

Damages. SECTION 4. Said towu shall pay all damages sustained by 

any person or corporation in property by the taking of any 
lands, rights of way or easement, or by any other thing done 
by said town under the authority of this act. Any person or 
corporation sustaining damages as aforesaid under this act, who 



? 
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fails to agree with said town as to the amoant of damages 
sustained, may have the damages assessed and determined in 
the manner provided by law when land is taken for the laying 
out of highways, on making application at any time within the 
period of one year from the taking of such land or other prop- 
erty or the doing of other injury under the authority of this act ; 
but no such application shall be made after the expiration of 
said one year. 

SEcmoN 5. In every case of a petition to the superior court Town may 

'' '^ * tender a sum •■ 

for an assessment of damages the town may tender to the com- damages, eio. 
plainant or his attorney any sum, or may bring the same into 
court to be paid to the complainant, for the damages by h^ 
sustained or claimed in his petition, or may in writing offer to 
be defaulted and that damages may be awarded against it for 
the sum therein expressed; and if the complainant does not 
accept such sum, with his costs up to that time, but proceeds 

' in his suit, and does not recover greater damages than were so 
offered or tendered, not including interest on the sum recovered 
in damages from the date of such offer or tender, the town shall 
have judgment for its costs after said date, for which execution 
shall issue ; and the complainant if he recovers damages shall 
be allowed his costs only to the date of such offer of tender. 

Section 6. Said town may, for the purpose of paying the Town of win- 
necessary expenses and liabilities incurred under the provisions l<muq. 
of this act, issue from time to time bonds, notes or scrip to an 
amount sufficient for such purpose, to be determined by a vote 

' of the town at a legal meeting held for that purpose. Such 
bonds, notes or scrip shall bear on their face the words. Town 
of Winthrop Water Loan, shall be payable at the expiration of 
periods not exceeding thirty years from the date of issue, shall 
bear interest, payable semi-annually, at a rate not exceeding 
five per cent, per annum, and shall be signed by the treasurer 
of the town and countersigned by the water commissioners 
hereinafter provided for. Said town may sell such securities at 
public or private sale, or pledge the same for money borrowed 
for the purposes of this act, and upon such terms and conditions 
as it may deem proper : provided^ that such securities shall not ProvUo. 
be sold for less than the par value thereof. Said town shall sinking fund. 
provide at the time of contracting said loan for the establish- 
ment of a sinking fund, and shall annually contribute to such 
fund a sum sufficient with the accumulations thereof to pay 
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the principal of said loan at maturity. Said sinking fund shall 
remain inviolate and pledged to the payment of said loan and 
shall be used for no other purpose. 
May provide for SECTION 7. Said town instead of establishing a sinking fund 

annual pay- *=* ^ 

menti on loan, may at the time of authorizing said loan provide for the payment 
thereof in such annual proportionate payments as will extinguish 
the same within the time prescribed in this act ; and when such 
vote has been passed the amount required thereby shall without 
further vote be assessed by the assessors of said town in each 
year thereafter until the debt incurred by said loan shall be 
extinguished, in the same manner as other taxes are assessed 
under the provisions of section thirty-four of chapter eleven of 
the Public Statutes. 

Payment of ex- SECTION 8. Said town shall raise annually by taxation a sum 

penaes, etc. -^ •' 

which with the income derived from water rates will be sufficient 
to pay the current annual expenses of operating its water works, 
including therein any annual payment to said metropolitan water 
board, and the interest as it accrues on the notes, bonds and 
scrip issued as aforesaid by said town, and such contributions 
to the sinking fund and payments on the principal as may be 
required under the provisions of this act. 
Penalty for cor- SECTION 9. .Whoever uses any water taken under this act 

mptlon of *^ 

water, etc. without the consent of said town, or wilfully or wantonly cor- 
rupts, pollutes or diverts any of the waters taken or held by 
said town pursuant to the provisions of this act, or destroys or 
injures any structure, work or other property owned, held or 
used by said town under the authority and for the purposes of 
this act, shall forfeit and pay to said town three times the 
amount of damages assessed therefor, to be recovered in an 
action of tort ; and upon conviction of either of the above wilful 
or wanton acts shall be punished by a fine not exceeding three 
hundred dollars or by imprisonment not exceeding one year. 

Liability for SECTION 10. The occupaut of any tenement shall be liable 

payment of rent 

for use of for the payment of the rent for the use of the water in such 

' ' tenement, and the owner shall also be liable in case of non-pay- 
ment by the occupant for all sums due for the use of water 
under this act, to be collected in an action of contract in the 
name of the town of Winthrop. 
Water commia- SECTION 11. Said town shall after the acceptance of this 
tton, terms, etc. act, at a legal meeting called for the purpose elect by ballot 
three persons to hold office,»one until the expiration of three 
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years, one until the expiration of two years and one until the 
expiration of one year from the next succeeding annual town 
meeting, to constitute a board of water commissioners ; and at 
each annual town meeting thereafter one such commissioner 
shall be elected by ballot for the term of three years. All the 
authority granted to the town by this act and not otherwise 
specially provided for shall be vested in said board of water 
commissioners, who shall be subject however to such instruc- 
tions, rules and regulations as said town may impose by its vote. 
The said commissioners shall be trustees of the sinking fund Tobetrusteei 

^ of sinking fund, 

herein provided for and a majority of said commissioners shall etc. 

constitute a quorum for the transaction of business relative both 

to the water works and to the sinking fund. Any vacancy Vacancy. 

occurring in said board from any cause may be filled for the 

unexpired term by said town at any legal meeting held for the 

purpose. 

Section 12. Said commissioners shall fix such prices or rents To fix prices for 
for the use of water as shall produce annually as Hear as may be etc. ' 

a net surplus over operating expenses, including therein any 
annual payment to said metropolitan water board, and interest 
charges equal to two per cent, of the total amount of the bonds, 
notes or scrip issued under this act, after paying all current 
expenses of operating the water works and interest upon loans, 
and after payment of all expenses for new construction, not 
exceeding one thousand dollars in any one year after the 
original construction. The net surplus aforesaid shall be paid 
into the sinking fund if any is established hereunder, and if said 
surplus does not equal two per cent, of the total amount of the 
bonds, notes and scrip issued under this act the town shall raise 
by general taxation a sum which with the surplus will equal said 
two per cent., and shall contribute said sum to the sinking fund. 
Said commissioners shall annually, and as often as the town To render an 
may require, render an account of all their doings in relation to doingsl*eto.*^*^ 
the sinking fund, and shall be governed by the provisions of 
section eleven of chapter twenty-nine of the Public Statutes, 
except as herein otherwise provided. 

Section 13. The town of Win throp shall not proceed to Town may pur- 
supply itself and its inhabitants with water under the authority Sf *B«vero^*'*^ 
of this act until it shall have first purchased the property of the JSy/e^c!™" 
Revere Water Company, situated within the limits of said town 
of Winthrop, and all the rights and privileges annexed thereto 
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and necessary to the effectual enjoyment and use thereof, and 
also any rights and privileges that it may have acquired under 
chapter one hundred and forty-two of the acts of the year 
eighteen hundred and eighty-two and chapter two hundred and 
fifty-nine of the acts of the year eighteen hundred and eighty- 
four, or under any other act relating to the said company and 
the town of Winthrop, and said company is authorized to make 
the sale of said property, rights and privileges to said town, 
and said town is authorized to purchase the same and manage 
and use the property thus conveyed for the purposes and under 
the provisions of this act. Whenever within three years from 
the passage of this act said town shall by a majority vote of the 
legal voters of said town present and voting thereon at a legal 
meeting called for that purpose, or at any annual town meeting, 
vote to purchase said property, rights and privileges, the same 
shall thereupon become the property of said town, and said 
town shall pay to said company the fair value thereof, to be 
CommiisionerB ascertained a# hereinafter provided. In case said town and 

to be appointed 

to determine said Company after a conference thereon shall be unable to agree 

ertvlncMeof upou the valuc of Said property, rights and privileges, the 

etc °'* ^ **'***' supreme judicial court shall, upon application of either party 

and notice to the other, appoint three commissioners, of whom 

one shall be learned in the law and another shall be a skilled 

engineer, who shall determine the fair value of the property, 

rights and privileges, and whose award when accepted by the 

court shall be final ; but said company shall not be entitled to 

receive any payment as hereinbefore provided, so long as any 

lien or any other incumbrance remains upon said property or 

any part thereof, unless said commissioners shall otherwise 

determine. 

To be submitted SECTION 14. This act, cxccpt as provided in section fifteen, 

to voters at a ' f r » 

legal town meet- shall take effect upon its acceptance by a majority vote of the 

' ' voters of the town of Winthrop present and voting thereon at a 

legal meeting called for the purpose within three years from its 

passage ; but the number of meetings so called shall not exceed 

three in any one year. 

When to take SECTION 15. So much of this act as authorizes the submis- 

effect 

sion of the question of its acceptance to the legal voters of said 
town shall take effect upon its passage, but it shall not take 
further effect unless and until accepted as hereinbefore provided 
by the qualified voters of said town.' {^Approved April 6, 1898. 
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[Ohapter 802 of the Acts of the Year 1808.] 
An Act relative to supplying certain cities and towns 

WITH water from THE METROPOLITAN WATER WORKS. 

Be it enacted, etc., as follows : 

Section three of chapter four hundred and eighty-eight of the 1895, 488, s z, 
acts of the year eighteen handred and ninety-five is hereby 
amended by inserting after the word ''determine", in the 
twenty-eighth line, the words : — provided^ that any such city or 
town shall first have acquired the works of any water company 
therein situated, constructed for the purpose of supplying said 
city or town or its inhabitants with water, — so as to read as fol- 
lows : — Section 3, Said board, acting for the Commonwealth, To construct, 
shall construct, maintain and operate a system of metropolitan of metropolitan 
water works substantially in accordance with the plans and rec- 
ommendations of the state board of health, contained in their 
report to the legislature of the year eighteen hundred and ninety- 
five, and shall provide thereby a sufficient supply of pure water 
for the following named cities and towns, and the inhabitants 
thereof, to wit: — The cities of Boston, Chelsea, Everett, JJe*'opo"*aB 

' r. Water District, 

Maiden, Medford, Newton and Somerville, and the towns of 
Belmont, Hyde Park, Melrose, Revere, Watertown and Win- 
throp, which cities and towns shall constitute the Metropolitan 
Water District ; shall secure and protect the purity of said water ; 
shall on application furnish water to any city or town aforesaid 
that at the time of application owns its water pipe system ; shall ^?jj" ^^^^ 
on application admit any other city or town, any part of which be admitted, etc. 
is within ten miles of the state house, into said water district, 
and furnish water to the same on the terms prescribed by this 
act for the cities and towns aforesaid, and on such payment of 
money as said board may determine ; shall on application furnish 
water to any water company owning the water pipe system in 
any town within said ten miles, on such water company assum- 
ing the assessments of the town, if any, and making such pay- 
ment of money as said board may determine ; and may from 
time to time furnish water to any other city, town or water com- 
pany, on such payment of money as said board may determine : 
provided^ that any such city or town shall first have acquired Proviso, 
the works of any water company therein situated, constructed 
for the purpose of supplying said city or town or its inhabitants 



226 METROPOLITAN WATER BOARD. [Jan. 

Diatribntion of ^th water. All payments of money aforesaid shall be dis- 
monev, fnmish. tributed to the cities and towns in said district in proportion to 

ing of water, '^ '^ 

etc. the total amount of the annual assessments theretofore paid by 

them respectively. Said board shall furnish said water to the 
city, town or company, by delivering the same into a main water 
pipe, reservoir or tank of the city, town or company, under 
sufficient pressure for use without local pumping, unless de- 
livered in some other manner by mutual agreement between the 
parties interested ; and shall have the direction and control of 
the connections between the metropolitan and local systems. 
Said board may utilize the fall of water at any dam under their 
charge, and may thereby produce power or electricity, and may 
transmit such power or electricity by pipes, wires, or other 
suitable means, and sell the same, or the right to use such water, 
by written or other contract, to run for a term not exceeding 
fifteen years. Any person or corporation authorized by said 
board shall have all the powers relating to the production, sale 
and transmission of power and electricity given by this act to 
said board. {^Approved April 29^ 1898. 



[Chapter 427 of the Acts of the Year 1898.] 
An Act relative to the metropolitan water supply. 
Be it enacted, etc,, as follows : 
Diaposition of SECTION 1. The incomc received each year by the city of 

annaal Income j j j 

from water Bostou from its Water works shall be applied prior to the first 

works of city of i tr sr 

Boeton. day of February of the following year, to meet the expenses 

incurred for maintenance of its water works, including the 
operation, extension, improvement and renewal of said works, 
to meet the interest and sinking fund requirements of the loans 
issued for said works, and to meet the assessment apportioned 
to said city under chapter four hundred and eighty-eight of the 
acts of the year eighteen hundred and ninety-five; and the 
balance of said income remaining at said date and not otherwise 
provided for shall be paid into the sinking funds for said loans 
until such time as in the opinion of the commissioners of sink- 
ing funds of said city such funds with their probable accumula- 
tions are sufficient to meet said loans at maturity without further 
contributions from any other source, and thereafter shall be 
added to the capital of the fund provided for in the following 
section. 
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Section 2. All sums received since February first, eighteen Oertidn sums to 

"^ ° be paid to eom- 

hundred and ninety-eight, or that may hereafter be received by miBsionere of 

Binklng fnnds, 

said city for the taking of any part of its water works under the etc. 
provisions of said chapter, shall be paid to said commissioners 
of sinking funds ; and such sums, together with any payments 
that may be made of the income from the city's water works, 
as provided in section one of this act, shall, until otherwise 
authorized by the legislature, be invested, so far as practicable, 
in securities issued from time to time by said city, and the 
balance in other Becurities, and be held and managed by said 
sinking funds commissioners as a separate fund, and the 
interest received from said fund shall so far as required be 
paid to the treasurer of said city and used to meet the balance, 
if any, required for the purposes to which the income from the 
water works of said city may be applied under section one of 
this act ; and if in any year the total income from said fund 
shall exceed the amount required to be so used the excess shall 
be added to the capital of said fund. 

Section 3. Said city shall not issue any notes, bonds or scrip city not to issue 

- •' , , . , notes, bonds, 

for water purposes without further authonty from the legislature, etc., without 
Section 4. This act shall take effect upon its acceptance by when to take 
the city council of the city of Boston. [Approved May 13j •*^*"*' 
1898. • 

[Chapter 464 of the Acts of the Year 1898.] 

An Act to authorize the metropolitan water board to 

convey and exchange land and easements. 
Be it enacted^ etc.,, as follows : 

Section 1. In any case in which the metropolitan water Metropoutan 

w&tcr DOftrd 

board is now authorized by law to sell real estate, instead of may convey and 
making such sale said board may convey real estate and receive rad eiuiements, 
therefor in exchange other real estate, the title of the same to ^ 
be taken in the name of the Commonwealth, and may cause 
money to be paid or received to make the exchange equal. 
And said board may from time to time make grants or convey- 
ances of easements and receive therefor in exchange other 
easements, money or such other considerations as may be 
deemed suitable by said board, the title of such easements to 
be taken in the name of the Commonwealth. All money 
received shall be paid into the treasury of the Commonwealth 
and be applied in the manner designated in section eighteen of 
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when such vote has been passed the amount required thereby 
shall without further vote be assessed by the assessors of said 
town in each year thereafter until the debt incprred by said loan 
shall be extinguished, in the same manner as other taxes are 
assessed under the provisions of section thirty-four of chapter 
eleven of the Public Statutes. 

•xpen8es,*etc. SECTION 8. Said town shall raise annually by taxation a sum 
which with the income derived from water rates will be sufficient 
to pay the current annual expenses of operating its water works, 
including therein any annual payment to said metropolitan 
water board or to the city of Lynn, and the interest as it ac- 
crues on the notes and bonds issued as aforesaid by said town, 
and such contributions to the sinking fund and payments on the 
principal as may be required under the provisions of this act. 

ropSon of ' ^^' Section 9. Whoever uses any water taken under this act with- 

water.eic. out the consent of said town, or wilfully or wantonly corrupts, 
pollutes or diverts any of the waters taken or held by said town 
pursuant to the provisions of this act, or destroys or injures 
any structure, work or other property owned, held or used by 
said town under the authority and for the purposes of this act, 
shall forfeit and pay to said town three times the amount of 
damages assessed therefor, to be recovered in an action of tort ; 
and upon conviction of either of the above wilful or wanton acts 
shall be punished by a fine not exceeding three hundred dollars 
or by imprisonment not exceeding one year. 

Liabiutyfor SECTION 10. The occupaut of auv tenement phall be liable 

payment of rent ^ ■^ 

for use of water, for the payment of the rent for the use of water in such tene- 
ment, and the owner shall also be liable in case of non-payment 
by the occupant for all sums due for the use of water under this 
act, to be collected in an action of contract in the name of the 
town of Swampscott. 

Water commis- SECTION 11. Said town shall at a legal meeting called for 

sloners, eleo- ^ " 

tion, terms, the purpose elect by ballot three persons to hold oflSce, one 
until the expiration of three years, one until the expiration of 
two years and one until the expiration of one year from the 
next succeeding annual town meeting, to constitute a board of 
water commissioners ; and at each annual town meeting there- 
after one such commissioner shall be elected by ballot for the 
term of three years, lio person shall be a water commissioner 
who holds any other town office by popular election. All the 
authority granted to the town by this act and not otherwise 
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specially provided for shall be vested in said board of water 

commissioners, who shall be subject however to sach instrac- 

tions, rales and r^olations as said town may impose by its vote. 

The said commissioners shall be trustees of the sinking fond '^^iSS^ 

herein provided for and a majority of said commissioners shall ^^"^ ^^ 

constitute a quorum for the transaction of business relative both 

to the water works and to the sinking fund. Any vacancy Vaeuiey. 

occurring in said board from any cause may be filled for the 

unexpired term by said town at any legal meeting held for the 

purpose. 

Section 12. Said commissioners shall fix such prices or TofizpttoM 
rents for the use of water as shall produce annually as near as etc 
may be a net surplus over operating expenses, including therein 
any annual payment to said metropolitan water board or to the 
city of Lynn, and interest charges equal to two per cent, of the 
total amount of the bonds or notes issued under this act, after 
paying all current expenses of operating the water works and 
interest upon loans. The net surplus aforesaid shall be paid 
into the sinking fund, if any is established hereunder, and if 
said surplus does not equal two per cent, of the total amount of 
the bonds and notes issued' under this act the town shall raise 
by general taxation a sum which with the surplus will equal 
said two per cent., and shall contribute said sum to the sinking 
fund. Said commissioners shall annually, and as often as the To render an 
town may require, render an account of all their doings in rela- SoSn^ hc 
tion to the sinking fund, and shall be governed by the provisions 
of section eleven of chapter twenty-nine of the Public Statutes, 
except as herein otherwise provided. 

Section 13. This act shall take effect upon its passage. 
lAppraoed AprU 6, 1898. 



[Chapter 295 of the Acts of the Year 1898.] 
An Act to provide fob a water supply for the town of 

WINTUKOP. 

Be U enacted^ etc., as follows : 

Section 1. The town of Winthrop may supply itself and its Town of win. 
inhabitants with water for the extinguishment of fires and for ^j^JtJdf^dtS' 
domestic and other purposes, obtaining the same from the '^*^»**®* 
metropolitan water board, as provided in chapter four hundred 
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and eighty-eight of the acts of the year eighteen handred and 
ninety-five, may establish fountains and hydrants and relocate 
or discontinue the same, and may regulate the use of such water 
and fix and collect rates to be paid for the use of the same. 
May hold and SECTION 2. Said towu for the purposes aforesaid may hold 

oonyey certidn r- r j 

tS^Snd^^te*^" ^^^ convey through said town the water to be furnished by 
said metropolitan water board as hereinbefore provided, and 
may also take and hold, by purchase or otherwise, all lands, 
rights of way and easements necessary for holding, storing, 
purifying and preserving such water and for conveying the same 

structuMg la ^ ^^^ ^^^ ^^ ®*^^ town of Wiuthrop ; may erect on the lands 
pipes, etc. thus taken or held proper dams, reservoirs, buildings, fixtures 
or other structures ; may make excavations, procure and operate 
machinery, and provide such other means and appliances as may 
be necessary for the establishment and maintenance of complete 
and effective water works ; may construct and lay down conduits, 
pipes and other works, under and over any lands, water courses, 
railroads or public or private ways, and along any such ways 
in such manner as not unnecessarily to obstruct the same ; and 
for the purpose of constructing, maintaining and repairing 
such conduits, pipes or other works, and for all proper purposes 
of this act, said town may dig up any such lands, and may enter 
upon and dig up any such ways in such manner as to cause the 
Tiue to landB to Jeast hindrance to public travel thereon. The title to all lands 

▼est in town, ^ 

«to. taken or purchased under the provisions of this act shall vest 

in said town, and the land so taken may be managed, improved 
and controlled by the board of water commissioners hereinafter 
provided for, in such manner as they shall deem for the best 
interests of said town. 

Description of SECTION 3. Said towu shall, within ninety days after the 

lands, etc^ to be ^ j j 

recorded. taking of any lands, rights of way or easements as aforesaid, 

otherwise than by purchase, file and cause to be recorded in the 
registry of deeds for the county of Suffolk a description thereof 
sufficiently accurate for identification, with a statement of the 
purpose for which the same were taken, signed by the water 
commissioners hereinafter provided for. 

Damage*. SECTION 4. Said towu shall pay all damages sustained by 

any person or corporation in property by the taking of any 
lands, rights of way or easement, or by any other thing done 
by said town under the authority of this act. Any person or 
corporation sustaining damages as aforesaid under this act, who 
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and eighty-eight of the acts of the year eighteen handred and 
ninety-five : providedy however ^ that said town shall not, until Proviw. 
two years after the transfer of the works, as aforesaid, lose, by 
operation of the statute of limitations, any right of recovery 
under the provisions of said act for damages sustained by any 
interference with its sewerage system or with its drainage rights 
or privileges ; and if it so elect shall have the right to set off 
such damages against any claim for damages made for the 
transfer of said works, as aforesaid. 

Section 5. The metropolitan water board may, for the sewen, dnini, 
purposes of this act, carry the sewers, drains, pipes and con- laid'nnSer and 
dnits laid or constructed, as aforesaid, under and along any ^J*"*^'^^ 
street, railroad or highway in such manner as not unnecessarily 
to obstruct the same, and may do any other act or thing proper 
for said purposes. 

Section 6. The works constructed hereunder shall, while Works to be 
they remain under the control of the metropolitan water board, of the metro. 
be deemed a part of the metropolitan water works, and all of iK>rke. 
the provisions of chapter four hundred and eighty-eight of the 
acts of the year eighteen hundred and ninety-five relating to 
the incurring of expense for construction, maintenance and 
operation, to the payment of the costs thereof, to the sale and 
leasing of property, and to the disposal of the proceeds from 
the sales of property and from other operations of said board, 
and all other provisions of said act so far as they are applicable 
and not inconsistent herewith shall apply to the works con- 
structed hereunder. 

Section 7. The metropolitan water board shall save harm- Towm of ciin- 

tOD Mid liftneae* 

less the towns of Lancaster and Clinton from all damages for ter to be exempt 
injuries resulting from any defect or want of repair in any road, ™ •">•««• 
street or highway, caused by digging up the same or by con- 
structing, laying, maintaining or repairing any works to be 
constructed hereunder. 

Section 8. No sewers or other works shall be constructed p^*" ^y* ,^ 

approved by the 

and maintained under the authority of this act until the plans V^^i°*^ ®' 
have been approved by the state board of health. 

Section 9. This act shall take effect upon its passage. 
[Approved June 22, 1898. 
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the principal of said loan at matarity. Said sinking fund shall 
remain inviolate and pledged to the payment of said loan and 
shall be used for no other purpose. 

Section 7. Said town instead of establishing a sinking fund 
may at the time of authorizing said loan provide for the payment 
thereof in such annual proportionate payments as will extinguish 
the same within the time prescribed in this act ; and when such 
vote has been passed the amount required thereby shall without 
farther vote be assessed by the assessors of said town in each 
year thereafter until the debt incurred by said loan shall be 
extinguished, in the same manner as other taxes are assessed 
under the provisions of section thirty-four of chapter eleven of 
the Public Statutes. 

Section 8. Said town shall raise annually by taxation a sum 
which with the income derived from water rates will be sufficient 
to pay the current annual expenses of operating its water works, 
including therein any annual payment to said metropolitan water 
board, and the interest as it accrues on the notes, bonds and 
scrip issued as aforesaid by said town, and such contributions 
to the sinking fund and payments on the principal as may be 
required under the provisions of this act. 

Section 9. .Whoever uses any water taken under this act 
without the consent of said town, or wilfully or wantonly cor- 
rupts, pollutes or diverts any of the waters taken or held by 
said town pursuant to the provisions of this act, or destroys or 
injures any structure, work or other property owned, held or 
used by said town under the authority and for the purposes of ' 
this act, shall forfeit and pay to said town three times the 
amount of damages assessed therefor, to be recovered in an 
action of tort ; and upon conviction of either of the above wilful 
or wanton acts shall be punished by a fine not exceeding three 
hundred dollars or by imprisonment not exceeding one year. 

Section 10. The occupant of any tenement shall be liable 
for the payment of the rent for the use of the water in such 
tenement, and the owner shall also be liable in case of non-pay- 
ment by the occupant for all sums due for the use of water 
under this act, to be collected in an action of contract in the 
name of the town of Winthrop. 

Section 11. Said town shall after the acceptance of this 
act, at a legal meeting called for the purpose elect by ballot 
three persons to hold office,*one until the expiration of three 
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years, one until the expiration of two years and one until the 
expiration of one year from the next succeeding annual town 
meeting, to constitute a board of water commissioners ; and at 
each annual town meeting thereafter one such commissioner 
shall be elected by ballot for the teim of three years. All the 
authority granted to the town by this act and not otherwise 
specially provided for shall be vested in said board of water 
commissioners, who shall be subject however to such instruc- 
tions, rules and regulations as said town may impose by its vote. 
The said commissioners shall be trustees of the sinking fund '^^i^S?'^^ 

of nnktiig fmidt 

herein provided for and a majority of said commissioners shall eie. 

constitute a quorum for the transaction of business relative both 

to the water works and to the sinking fund. Any vacancy Vaeaney. 

occurring in said board from any cause may be filled for the 

unexpired term by said town at any legal meeting held for the 

purpose. 

Section 12. Said commissioners shall fix such prices or rents To fix prices for 
for the use of water as shall produce annually as near as may be ete. ' 

a net surplus over operating expenses, including therein any 
annual payment to said metropolitan water board, and interest 
charges equal to two per cent, of the total amount of the bonds, 
notes or scrip issued under this act, after paying all current 
expenses of operating the water works and interest upon loans, 
and after payment of all expenses for new construction, not 
exceeding one thousand dollars in any one year after the 
original construction. The net surplus aforesaid shall be paid 
into the sinking fund if any is established hereunder, and if said 
surplus does not equal two per cent, of the total amount of the 
bonds, notes and scrip issued under this act the town shall raise 
by general taxation a sum which with the surplus will equal said 
two per cent., and shall contribute said sum to the sinking fund. 
Said commissioners shall annually, and as often as the town To raider ftn 
may require, render an account of all their doings in relation to 3oinS*«o.***^ 
the sinking fund, and shall be governed by the provisions of 
section eleven of chapter twenty-nine of the Public Statutes, 
except as herein otherwise provided. 

Section 13. The town of Win throp shall not proceed to Town may pur. 
supply itself and its inhabitants with water under the authority Sf^SewN?*'^ 
of this act until it shall have first purchased the property of the JSy/eS™* 
Revere Water Company, situated within the limits of said town 
of Winthrop, and all the rights and privileges annexed thereto 
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